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0 



jI'JT - fcOUJ) , ft - ^ 

* 4_LL» aJ (x,y) 3_U2dl Sjj m* ^ 

.. (ft*,*y) 







^ xudl 






fc = l 



^K-i) 
■ (W) ® - CM) ® 

- C-6|-2) ® ■ C-61Z) © 

^* feUl yjll* 90 s ayl^* dUjddli (4,5) 2kU[ 1^ * 



- a-s) ® 

■ (-5,4) ® 



- C-4,5) ® 



UUI ^ 180° ^ (-2,4) JkfcJl Ijj*. 4 5 



- (2,-4) ® 
■ (4,-2) ® 



.(-4,2) ® 
(4>2) ® 



*> i5j<»4f-u> jj^oijjjji u ^ S 

. 180° ® . 90" ® 

. 360* ® . 270 s © 




xfjL*i k *l*±ll JrfLw ftp j4B = 4 cm j 

-2® -§® 
.6 ® .4 © 



-j ® 
.a ® 



A ^ tUlf til 4 ?S 
* 4 

| ® 
. l © 
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■ . ^ | ^ (2,-4) A ?! 

(2,-2) ® - a-4) ® 

® - (1,-2) ® 

- (*- l) a + 0 + 4) 2 = 7 yUJI j*> ^ H 
■ (4,7) ® . (-1,7) ® * 

(# jL i (i-3) a + Cy-6) 2 =16i J jUil >luwij> 2! 

4 ® ,o!Jb-j 3 ® 



,*J^j 16 © 




.jc z +y a =4 ® . x a +y a = 2 ® 
-x 2 +y 2 = B ® . * 2 +y 2 = 6 © 



« (1,24) ® - (0,-2) ® 

. (0,3) ® . (10,15) ® 

„jA(y- *)*=*(*-« ^UOI^Ul^jjJt/jlUjk 
,^U*-j5 ® ,d^-j3 ® 

JJUA jj+ IbU, t (y - 6) J = -50t - 3) ^UtygUlt j 
.y = 6 ® . y = -6 ® 

,1 = 3® . * = -3 © 



24 
4 



25 
4 



2B 
4 



Z7 
4 



SjjJI Ul II t U+ l) a = 120- 3) t>LSai gttH j 

.£jU*»j i^L#W 

4 ® 3 ® 

9 ® 8 © 

.. J„Ltf iJaU. i y 2 =40x^1*11 ^LUI j 
. * = 1Q ® . * = -10 ® 

• y = 10 ® « y = -10 © 



2B 
4 



29 
4 



Li^l J>j (M) ^1 Sybil IbU. ^ 

fr-h¥ + (y-ic) 2 =t 2 
J^ii J>j (0,0) UjJjp jjJl Sybil SbU- 4 



,(y-ft) z =4pGt-ft) 3bUH 





p >Q 




p <0 



* CM) 

, y = k :JiUa* j^JbLw 
.jc = fc-p :JtIiA ikU* 



. (ftjfc) ^Iji 

. r = k : JSLsfl jj* Ibtw 
.y=*-p :J-liHlbl« 

- <fcft) =AW < 

, 2* *)>j i = h «J*U* : j^nU 4 
a>b M c = V* a - J* 1 



■ toft) sjfjU ^ 
. 1a *J>j * = ft :^S^h j^JI 



. = B* @ ■ x* = 8y ® 

31 

^ xjjf- jJJij (2 r 2) 4Jj)* ^ifl ^IflA £ka)l ^lj tJU»J ^ ^ 

- (2,1) ® (-1.Z) ® 

- (0,1) ® . (1,3) © 

T (3,1) SkaJl .jS> gidi UU J^H*^ gU^l 4 ?? 



„ ^rti j^i fru. t fi?=|L + lfcp- = i ^tft ^LaH 7 
.* = 5 ® , * = -5 ® 

- y = 7 ® .y = -7 © 

.CjU*-j4 ® ® 
.U*-jl6 ® ^kJb-jB © 

^OJI ^ + ^ = l^U1 c klWaJiL*i s Jk^ t Udl ^| 

. 25 ® . 7 ® 

- 1 ® - 13 © 



,tulOp-j 5 ® .oijfl-j 3 ® 

,oIj^j10 ® ,oU»j6 © 

.-^4x I + 9^ = l^l c MJ jS rt* J ^L*J> * 2Z 
-2 ® . 1 ® 

• \ ® . 3 © 
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- 10 ® 



J ® 

-6 © 



. -1 ® . -z ® 

. 2 ® -1 © 



40 



.ijJb © 



. as> ® . a*) ® 

. (2,1) ® . c-z,-i) © 



42 
4 



£j»L_2H UtLu LLJI^I £j±2S\ ^ £±J *^\ 

f y = 7 

.Ub-j 16 ® .i±ilJf-j 8 © 

{Ulljt^U J J tt^-^ = l4sS*U,^iJlJLflyi e Laft j ^ 

■ CAA#-j 

4 ® 3 ® 

B ® 6 © 



^*Ildl ^ktll ^jfjil iJftMh 

-s 



1 Lal^taMvj*^^^ 
.^ait ^laft jj*U 

. 2* *J>j y = 4 «bL* JjJtUJl jj*OJ 4 
-y-k = ±\Oc-h) vJJdiLfa** 
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,^_^! =1;1UW , 

. V(h,k±a) :aUjl < 

. ^ktD jS> J wjtfall tint gjril^ 
* c = Va 2 + & 2 : «,ip,c ojs 3W-JI 

i4t 2 + Bxy + Cy l + D* +Fy + F = 0 

, B 2 — 4ilC = 0 $S ttj. 
£ S -4AC<0 , Jl*C jT *0 

B 2 - 4a4C < 0 j d = C j fl = 0 



. (0,2) ® - (0,0) ® 

. (0,-2) ® . ftO) ® 





y = ±\x ® .y = ±2x ® 
y = ±J* ® . y = ±4z © 
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4 


■A* A® 


48 
4 




49 
4 


ulJ JtfZjr-;r-4 = 0 JkUM < 
.Ctft^Li ® ® 
■ SjSla ® /jSljCJii © 


HI 

Oil 

4 


aiaU. ^ y 2 - 4* = 0 

^u^Ui ® *t>is^^* ® 
.yi* ® .jjij^JJ © 
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4 


t/b^tw Cr ^tf 4^ + cy 1 +2x-2y-lB = 0 

- -4 ® . -8 ® 
■ B ® -4 © 


52 
4 
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4 

= l-x ® . y = ar-l ® 



^4 

itlaULt L> i = /CO, y = ECO cMiL^I * 



> y z = 4* - 4 ® 



4 

= 3sln*? + 4, * = 3c»0 - 1 

, (r-l) 2 + (y + 4} z = 3 ®, (x-l) 2 + (y + 4) z = 9 ® 
, (z + l) a + (y-4} a = 3 ®.(E + l) a + (y-4) 2 = 9 © 

.*bs3i ® 1<W J! ® 

® © 

jfH Ljy tjJ Wl JfcJA J 4 M 

. 035" ® . 35° ® 

. 090° ® . 0SS° © 




Nit 



1 



* NS5°E ® . N35°E ® 
, N3S" ® . WSS'S © 

„ ^Jl 4*^1 ly*;^ 155* ^ftLU^ %JIJ ^y » « 
• S2S°E ® . NS5°E ® 

.N3S°E ® . WSS°S © 



S+ 



..*b tfj-all SjjUll JUiUj 4 §i 




,^41 tUrf Jt^AW ^1 JiUJI J * ^ 

. u ® ■ v ® 

. w + v ® . w © 



^'J^ ' J V T 

Sjj — — il Xajljtt :^y±1 -L^ft Lulj < 
■ JLift ^ Cjl i y jj»L ^jll .t^lj 4*dl 

fUjT a_r^ v 43_»i n ^jU* ^ 

.i 055° ^jfif 55° iijIjJi » 
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. |*| = N«S0 lUiHMSj} 

. [y|=Nata0 



^ = to - %u yi - yi> = fry) 

i> Afl = fry) J> -4 



..alii 

. a - b - <fl! - fr^ - * 



J* u = (a, &) ^idt JLiLtf Jfljill 



^^^^^^^ . . uAi i-f jli jUa* 

■ 20V5ft/s ® . 20 ft/s ® 
. 40V3ft/s ® .40 ft/s © 

yu^l ui if(-t3) ikaiM i^^Lfj 35 = (-3,-2 ) B2 

T A&fcJl 4 

■ -ftS) ® . ft5) ® 
■ -(2,-5) ® © 

■ <V5,1}® .R4)® 



(3^5, 3) © 



c^jL* v = (3, -4) 4*41 u ULnjH < B4 

-a-D® (-1,0)® * 



<4s> © 



<3,1) ® 



■ <-s,-i) © 



u-Ti^={6^3) J V = <7,3> air q 

.<-ii3) ® , as) ® 

<3,4)@ (-1,0)© 



B7 
k 



. . ^jL^ v op - j v = <-4, 12) Mil olf 

-{-2,6) ® . (2,-6) ® 

.{a, -24) ® .{-8,24) © 

^jL* ta^tf fJ*.jB Sftjb y = (2, 3) 4*41 M 

. 21-3] ® . 21 + 3J ® 

■ 1+5J ® . 5I+J © 

- Sjj^JL v= 51-2] H 

-(2,5) ® - (5,2) ® 

.(-2,5) ® . (5,-2) © 
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f 45 D Ljljj ZVZ J> yWl ^1^1 gjT 
. {-2,2) ® ,<2, -2) ® 

- 21 + 2J ® 1+| © 

. <-7V3' J -7> ® . (7,7V3) ® 

.{14,210} ® ,<-7V3|7) ® 



7D 
4 



2! 
4 



■ -1 ® . -14 ® 

■ 15 ® - 1 © 

<k - * + 1, 1) il|*d*JuL^ Uti» k ^ 

. £-2,3} ® ■ ft3} ® 

■ {-2,-3} ® -£2,-3} © 

„ u = frS), w = (10, 14) JaiPjU Oh 

. 4S° ® .90° ® 

. 72* ® - 53° © 

. . ^LJ 3, 4), B(4, 3, 8) ^jiiaJl SU 

■ 5 ® -4 ® 

■ 7 ® .6 © 
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4 



75 
4 



CfrjJiJjJI OH wi— ^cjJU JLkAJ (3,0,6) <£*_£Lf ISJ ™ 

■ - tfjLj A # Aft 3, 4), (4> -3, Jt) 



■ 6 ® 
12 ® 



.2 ® 
-8 © 



1 ^jL- i w = 5i + 3j-VSt«l1J> ZZ 
■ 6 ® . 8-V2 ® 



.4^/2 ® 



. © 



-(UD ® 



, ZV31 3V31 6V31 ~ 
■ \ 31 ' 31 1 31 7 ^ 



yjtl ^> mtij 4*4 UU*-^l fjyrfl 

t = (|v| cos^Jvl sln0) 



JU^fl jjaJWj L&»sdL ^UUJI 
a ■ h = flabi + Ozfri 

■ b = 0 



cos 



1*1 



.. ij^-yA up-jM cAi^ai 

>v = fa,*^} ^dlLLtf J^jjljdl 4 
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a = (fl^a*^) j b = <*i, *2,*3> flLS til 

■* ****** 

a + b = (oi+ii J <i a + fti J aa + *i> 
a-b-to-^Oa + ftfcflj-fci) 



a. • b = +■ aA +■ aA 

»-b = 0 
a-b 



CDS 



i J ki 

aXb = ai a 2 ctg 

1*! hi bj\ 

tft uJMri a x b y ^1 



^L-i a + b & a = (0,5,3),b = (7,0,1) (JS UJ 4 2? 
■ (4,5,7) ® -(7,M) ® 



. {11,5,1) ® 



- (0,5,4) ® 



^l- u - v u = <a, 3, s), t = (7 P 3, 2) atf 1*1 * 15 

■ (1, 0,3) ® ,(-1,0,-3) ® 

. (15,6,6) ® -(2,0,-6) © 

» -2v T = (2, -1,3) Mil clT U| I i 
■ (4,2,-6) ® -(-6,2,-4) ® 

. (-4^-U) ® (-4,2,-6) © 

, ^jL* a ■ b & a = (0, 5,3), b = (7,0,1) #S q * ^ 
. 12 ® . 3 ® 

. 35 ® . 21 ® 



k $ — 1 .U. a = (5, -8>2>,b = (0 t 1 1) 1 UJ ^ H 



2 ® 
. 10 ® 



- 0 ® 
4 © 



a = (V5,Z,0),b = (V5,0,l) 0m^*C^ Wjl^ " 



,45* ® 
.90° ® 



,30° ® 
.60° © 



, (-3,6^-6) ® 
(-3,-6,6) ® 



4 

¥ = 2i-k,w = 41 + 3j-k 
. (-3,2,6) ® 
- (3,-2,6) © 



-6i - 2j < — — H£* iSl^j — i 

.In kJb»j ^jLJ iljjUii ^UJUtf v = 41 + 3] + 1 j 

. 2V55 ® . Vl30 ® 

.4^10 ® . 5V3 © 
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87 
4 



u = -6i-2|+3k 4-gJ ^JUI )l ^OljJ- 

t^jl— * 1jjL>^-. d^J t = 2) - 5k j v = 41 + 3J + k j 

- 62 ® - 31 ® 

.86 @ .73 © 



7 ^ 1 JyJ w = (1,0,-2) j v= (-2,-1,4) j 

. 2 ® -1 ® 

.4 ® .3 © 



.. J T in ^ 

ta h t t 
t-(nxv}= fli 02 «a 
*i fii t> 



J«ISUIg £UuliJJIg GfclAUl (5) 

























— 







































- -1 ® 



-2 ® 
.0 © 















■ 




















































0 









. o ® 

. 2 ® 



.-1 ® 

.1 © 



. 0 ® 



.-2 ® 
.1 © 





















< — 






1 

.0 ® . -2 ® 




.1 © 



L*tfL UL^j W y /Cr) ^ li^/Sl 15] 
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^Ush iljUj cjIjL^ 
. Mmk - Jfc jUift cjLU 



I J*f 



lim 




. 5 @ .3 ® 

































\ 






































> 














0 







■ 0 ® 



■ 0 ® 



,0 ® 



3 ® 
5 ® 



jjLj Um 5 LB 

™ x-*-3 fj 

, -s ® 

.3 © 



-30 ® . -34 ® 



2a ® 



-3 © 



. 0 ® - -1 ® 

. z ® - 1 © 



(CjUJ lim V*+ 3 ? 
0 ® . -1 ® 

z ® .VI © 
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. -2 ® 
. -3 ® 



T ft 

. 2 ® 
• 3 © 



If® 

28 ® 



. 5 ® 



.3 ® 



. 0 ® 
. 6 ® 



.0 ® 
2S ® 



.-5 ® 
- 10 © 



I ltm* 7 I 5 



. 0 ® 
+™ ® 



.7 ® 



■ 0 ® 



x-* —to 

-00 ® 

.2 © 



jpU-j ^Hm^ (x 3 - 2** + 5* - 1) !3 



. 0 ® 
+™ ® 



.-oo ® 
-2 © 



. o ® 
+oo ® 



.2 © 



jtf lij * = a ji» lUb /Cr) UUll 4 



0 

Jljjd! ^^J j-iU^ ^^Hill ^ g=s 
jL! J i-Jl V-r > iWjjill 



Jfti pOO - aHi™ + - + 0^1 + flo cJtf lij ^ 

11111 pOO = 11111 *wc* j 

X-» a* *-§» 

tlm p(x) = 11m c-r* 

i -» — ™ r -» -■> 

.[^1 s tf i jJ-i situ ^jJ-i s^f iluJ 
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Stj^rtttl Ji* p(l) ttJlll %v £ 

inn P (x) — ; 7, ' ^ 

ft f UI ^ & Jit J— Jl ^ ^Jtf 



lim p(x] = 0 



4p r Ui1 ifjj & jjSf L-J t^s cJlf lit 
lim p(x] = +*> 



: x jJiJA L^jJL / UU* IfeXi j^j 

« n -+ fix) = n* n_1 
f(r) = ci* -* r GO = n"*" 1 

: i jjxJb Ljjrt* 4 

r m = r w ■ ft w + goo ■ «f w 

: jdlu Lh«I Ull* ^ 



as? 



■ I® 



lim ^ i ?! 
.» ® 

"3 ® 



7 
* 4 



, +» © 



. 0 ® 

• 7 © 



-J ® 



^ ® 

+» © 



i - 7«*+i ^ 23 

. 7 ® 



. -w © 



.x a + 7 ® ,* a ® 



3** + 7 © 



. 3* z © 



^jUJTW /to = -2*" 5 liJif q ^ ffl 



. -10*" 6 © 



<jjLJ /to = 2x? - - 102 lUtf q * zz 

. -7 ® . -102 ® 



. 7 © 



.0 © 



^rto # /to = (^- i)c*+ 1) cjir i*i < a 

, 2x(r + l) ® . 2x ® 



. 3z a + 2;r-l @ 



■Cx a -l) © 



„ ^Ljrto /to = ^5 cJlf HJ 3 



© 



-7 

(x+sy 



© 
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-5JC-+ + C ® 



. -Sa^+C ® 



. Sx~+ + C ® 


. 5aT 3 + C © 






- jjL-i /(Bar 7 + 6x + 2J daf 


5 


. x s + 3x 2 + 2x + C ® 


. 56ac* + 6af+C ® 




, * ft + 3x 2 + C ® 


. * e + Zz+C © 








33 
5 


+ C ® 


.V* + c ® 




.fzVz + C ® 










5 


f® 


J ® 




.-I® 


* ~I © 








. 2 ® 


.0 ® 




■ 7 ® 


.5 © 





S>Ul ^ ar jjjtj /(ar) =** OjJI ^ * 
.Vb ^jU*J [0, 2] 

2 ® 
4 ® 





L 
























4 




= 


X* 




















Z 




































r 


: 


L 


■ 


t 


z 



5® 



ttl /GO aJlJJJ U_^T JJb ^ 3 1J1 JJI 4 

iji+i 

/to) ±/co]<«* = ggo ±no + c 

/to ju^itfun * gto j luVi tfuii 



fV&f)dx = FCr)C = P(*D-FU) 



/Cr)tfUJl 



I © 



ulili&JI uLiiia (6) 




r^U^I ^J4l Jl>iH t^jLb ^ 



csc0 



sin 9 



not Q* tanfl 
: 1^ >*J J^l J1 jjJI 



taut? 




sm0 


0 


VI 
T 


V? 
T 


1 


30° 


1 


T 


VZ 
T 




V3 


1 
1 


VI 
T 


60° 




J_m»U tuuj ^jL-j liJdl fc4_**- 




-cjL-* sin 0 SjjWI J£il* ^ ffl 

.1® 3 ~ T 



5 

| ® 



\ © 




^ tanD = | atf lit jj^JU J4LJJI J M 

* ■ ^jLiri EF tjjl* 



.4 ® 

- 10 ® 



. 3 ® 

,6 ® 



t^jUf lag(sec0) ^ ]og(a»d) = p lal 

. i-P ® * -p ® 



. 30° ® , 15° ® 

.60° ® .45" ® 



D4 
G 




-2 ® 



| ® 



06 
G 



© 



,2^® . Z ® 

. 3-sin0-co*0 ® . VlO © 

t 60° 4*Urj1 Jy^ &1 JUrj ^ ULfII 200 m *UJ ILU 5Z 

. ZQCh/Zm ® . 100m ® 

. 400 m ® . 200V3m ® 



cm 



G 



Jj_fcj t it = 30 

-■ <£jt"J AABC 0j * c = 5 cm 

. 10 Cm 2 ® . 8cm 2 ® 

. 40 cm 2 ® . 20cm 2 ® 
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j 420° y>ft ^ 4 5? 



45° ® 

i2(y ® 



30° ® 
60° ® 



^jLj ^jjun ^uil 30' a^y I E 

E 



, wrad © 



. | rad ® 
.^rad © 



,.^L- ( ^l (( ,-U]U^radLjyi 4 jj 
. lSff 1 ® . 90° ® 



. 36V ® 



.270° © 



j^^—yui ^ x-j -jii 0 luijU ^JUi ctf - 



^jU cos 0 (-3,4) W 



T ® 

5 ® 



-I © 



b x Wjli tajb ^ al* = 3oo D *£jijli atf E 

b 



.30" ® 
. 60° ® 



. 15° ® 
.45° © 




■ 30° ® * 15* ® 



. 60° ® 



45* © 



. 9 ® . 8V3 ® 



- 8V2 ® 



■ B ® 




G 



5 * 



■S® 



, 360° i^UpL** Jia-t £>i jf ^ 



ISO , 

slnfl = ^ t cos 8 = ^ , r = + y 1 

. 180* -0 

. 0 - 180° ^jLJ 

. 360* - fl ^jLJ 
im\ ^ (jjL-J 0 Ljlji) aMl i_ ill -4 




n J? _c 
sJnA = 3liifl = sliiC 

i-~fr UfiM 

a 2 =b 2 + c* - TbccasA , 
2hc 



cos A 



s = r xe 



tantf 




9ln0 




130° 


360' 


360" 


^JJ4 J> 



atanM 




a sin Ad 




180° 


360° 
1ST 


360° 





|a| L|a^—y = aslnMiJljJ! :5)Ut1 J—* 

. |c| y - c cds d& UljJh j 

. Are jJL J Ztyj 
t Sin -1 9 -U jtji Arc kIii ^ 



^Jdl JljJil 

ifrjA tan ft art; 0 :*tJLill J ^ 



l^jS* t^J^t 21 cm UjU 
. 22 era ® r 20 cm ® 

. 44cm ® . 33cm © 

EjjIaII UIjUU IjjJLH !1 

. 2m ® . n ® 

. 4ie ® • 3n © 



y 

i- 



0 



,2 ® . 1 ® 

a ® .4 © 

$ § ^L«J = k cdb Jti UljJi Sjjs J> ^1* lil ^ 2S 

-2 ® . 1 ® 

.a ® .4 © 

.45° ® .-45° ® 

. 180° ® . 90° © 



,1 ® 



^LJ Tan" 1 (tan J) W<j 

-J ® 



"5 



© 
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, O.Brad/fl z ® ,1.6rad/s 2 © 






jl* gjudh t_— ij jjd jfji a^jll IjilH 


2G 
2 




yijJijS-j* ® ® 






•jH^J^ ® © 






jLrf j 2 m 4] Jl^ ^Ift J J»jjj 0.62 kg 4dtf ^ 


2 


„ tup 2 

F = 






it- —11 t [kal tbS3l 1 [N] It £ 11 S 


. 3.1 m/s ® . 2.8 m/s ® 




[m] jilfttiptS t [m/s] 1(^11 



. 9.8 m/s ® . 4.9ni/s © 

djJ^U^Jdl^iHAJI 72 



.Ull : jLpJtl jtjJ 



Jm» J-*-j *ji :J t >iiill i*a1l ^ 

F - F t - F a 

^i.iU;.i ^fjtaw ^ 

F 2 = Fj + F 2 J - 2F t F 2 COS $ 
ijSft «[N] Jj\lijSH l[N] ^jllHU* 

^ ^jljll f U t[N] 

^ 4*41 V 3jU J-^ * 

A, = Acosfl 
Ay = Aslnfl 

.5S>1 ,ynJii>S l*JL*t 
LSj,- *L£\ ^ C^s 4 




^Uill ^ji ^ gidl j^aft jJ^J ?5 



5 
2 



lii^ t,ua* j^i ^ a*^* M 

*jJ«Jl ® .juUI Sji ® 



31 
2 



« ZON ® . ION ® 

, SON ® , 30N © 

.. U#dU* i^-fr J* &ljljf 4 N , 3 N £>UjuU^ attj* ^ 
, 3.SN ® , IN ® 

. 7N ® . 5N © 

Uji ^B* J* Jpl 18 N UjLU, t>L JjJUL-* JV-^k^ 
TJjJ^Jl J ijtjLI Jjil) Ujtl jUfc U f 34" 
. 14.9N ® . ION ® 

, 32N ® . 21.7N © 



32 
2 



33 
2 



34 
2 



35 

2 



73 djjiAJI i^HllI ^hiU 



.0.25 ® .0.4 ® 

. 250 ® . 150 © 



39 
2 



V VJ 11 Jj 11 ' * ^ u l Lst *y ; Jf ^- 
■jJUJi^ HjIj Jit ® ^jLJ © 

■ a ® .\ ® 

, 4a © . 2a © 

T 1.62 m/s 2 ^iJl > ^Lj 
. 364N ® . 139N ® 

. Z.21X10 3 N ® . 1-35X10 3 N © 

V s> C V-^ 35 *A tfW ^L^-l f^-T^ ^ 

.oii^ahf j^-aJiiltf ^j^t^uMiTjug^ 

© © 



41 
Z 



42 
2 



43 

2 



44 

2 



ittSb-Vl J,U t[N] iUJ*-Vl Iji 

[N] j^an iyj>j 

■r* 



f Al 



,y J* £4 JLt : Jj* I ^ ijiO < 

.f^ii U ijjrjll ^jjfl iU 
\U*£ j^jL^ pJM £jL«J :^iH ^jj) ijJU ^ 



[kg] <[N] ijifl 4[m/s 2 ] gjLjfl 
F B =m& 

*[N] wyi 

[m/s a ] ij,^ 

y ijE — t-Vi ^jjJ vJ+i o>aj ^ 



djJiAl^Jdl^iHAJI 74 



e+j* £ ^JJ ilrf LjtjJ J*pU- 
p = mv 

X^jJl ( [hg] Ihfll ttkgjn/s] ^jJl 
[m/s] ^dl 

^kdl = F&t = mvj — irtVi 
l*j-Jl i [kg] iHOl t[s] ^jfl «[NJ ■jJll 
[m/a] JjIj&VI lej-ft * [m/a] itJtfll 
= kg.m/s J giM U^, -4 

***** 

. f iAlJl tJ tiUl 



.LjL-s* Jiijl j vfj^ 

5 l^iU-L^* ® 



Uls*li*ULyi © 



. T 3 oc r 2 ® 



.T 3 ocr a ® 



- N/s ® 
.N/s 2 ® 



» Njs ® 
Nj 2 ® 



0.8 kg.ni/s .^U2* ^ii jm> j 16 N U^Ua* Iji cjJI 50 



. 1kg ® 
. 4kg ® 



■ 0.2kg ® 

,0^kg © 



CP 



® 



Utw ® 
um) © 



75 djJtAJI i^HllI ^hiU 



JILkH 



® ® 



. 1297] ® 
. 267J ® 



5670 J ® 
.982 J © 



© 



TU *tt ® 



.^W ® 



^aftl J* JJ 10 N UjlJli IjL 3 m L y> - Jit ^ 



. 1SJ ® , 30J ® 

■0^ ® - 3J © 



4 

3 
2 
1 



0 1 234567B 



^ lil * JjUll JSLiW ^ ^ M 

TJUJtl^U^fjf 
.121 ® - 16J ® 

-61 ® -8J © 



jl» y>J SJUd! ;JjJW Jfc>*iLoL-^dl ^ 
.f*Udl JJ jjSt f*UsJl 

^udi Ji V>i « WJ 

. f iUdl JJ Jif fiUafl 
^ sj-Vl pL^dl jju* L^>1 J-JLU! JJi 4 



9 



JJUH 



.fUfcJl SU» abjjj C^j- J-JLll ijS^ 

.fUfcJ! JJJj CJL< Jidl 
W = F<fco<ff 

.fjdil ak^lji JjJLLt J**J1 



djjiAi^Jdi^iHU 7B 



[m] i-ljyi *[NJ t[J] JJLLJI 

JiJN Jff>l .1^1 J* ^*j*jJI Sjift 4 



¥>l GLUl 4 [J] jAiil i [ra/s] fc>Ji 
[J] J^rtJs/SJ! y>l SUdl i [J] yt^l 



^pwtJJ ^jMl iji ^ 

£jLj t[kg] t[J] LiiULl £>jffljp 
[m] fUrj^ t[m/a 2 ] J-jiULj 

JT 0 - mc 2 
Ipj^ i[kg] llsfll tLj^jSLJl SlU 

[m/s] tjUJI 



--4J ® ,4J ® 

. -100J ® - 100 J © 



JU jSj?Uti# 5 

„ 4 m/s 4»^-j 10 kg pJL 51U S? 
. 20QJ ® . 400 J ® 

. 80J ® . 160J © 



^jSLJI 4»^m jUJb aIajU ij) iiijlt 20 kg vte£ ^— >- 4 ^ 

ijiWdJU^ J*JJI 1 10 m/s Ji 
. 2 J ® . 200J ® 



- 1000 J ® 



.2000 J © 



gk* ^ JJl {UTjt U Q = 9.8 m/a 2 ^ i^J* tij 
,2m® ,1m® 
.4m @ . 3m © 



BT 



77 djJtAJI i^HllI ^hiU 



VjfLJl <cJU> ^Uli U 1.6BX10" 27 kg Sy^jfJl lis* cJtf lij ^ ^ 
. 3x10 s m/s »^aJl Jt*^ ^ TJj4-1 
. 5X10- 11 ® . 1-5X10" 10 ® 

. 0.1BxlQ-"> ® . UBxlO -11 © 



ftfeu ^1 mWj tfjjM &u> ^ ^ 


B9 












70 
2 


■ f = JST J E + PE ® .E=ffE + 2PE ® 




. ff=ITE 2 + PE a ® ■E = ViTE 2 + Pf 2 © 




An >j Qlk j 19 J y J-l u£UL « ,J- LALSLLl ULbU ^ 


71 
2 


^jImJ 11 J 




.19) ® .30) ® 




,8J ® .11J © 






7 






® -tyi © 




SOflittU- 30000 J vltf*^AJf j?^ ^L^|f Jlj*ljJi ^ 


73 
2 


- 1000W ® . 10OW ® 




. 900000 W ® , 30000 W © 




a*j_J* * 500 N UjUi- ijJ tfcU o Jt 4500 W Lfjjl Ijl^ ^ 


14 

2 






, 0.11 m/s ® .9 m/s ® 




. 225000 m/s ® , 5000 m/s © 




lsUjUl*^ji>tWjtlJUjUJU«Ui JUxSI 4 


75 
2 


^j^i ® .s^jJJI ® 




® .-uyi © 





JJU. ^ UUUI ijJU < 

,i=Jf jUI- ^ ^j!! m*j tf>1 

[j]^ 

P = Ft> P = ^ 

t 

*[s] t[J] Jiill l[W] SjJLill 

Sjsi ibU l J UjUa. JUfcA :0V) M** 

, 1 5 L*jUi. j 

W = J/8 



djjiAi^Jdi^iHU 78 



.JCjJl tjidl ^jj-I! (jjjJlkj v VjjJl 
■yUJl t^lyU ifljjtft itfjU ii**fifl ^ 
SjiJl Jj LjliiU ^ * ;3JW y^yj ^ 

Sjill :H5U 3-JLiil J-fcLSp tuLft ^ 



L 



0M = Mil 
[m] <*^Ull io-ljl 



/AH 



X100 



3x100 



i [J] JjiJli jj^Ji *[J] ^Ji tuiKJi 
Jiu-sJl ,y ^ 4,111 Jiu-U! iJLiL tfft J ^ 



wjyi ® tjfi\ © 

. B ® .5 ® 

, Z0 © , 12 © 



7B 
2 



ZZ 
Z 



TB 

2 



7? 
2 



,u & Jtfafiu y^jLiujiiJi ™ 

<£*&±\ iJJttJI ® ^ ! ® 

.1^1 ® .yidl i^LSUl SAIUJ! © 



. 5 ® . 2-5 ® 

. 10 ® - 4 © 

» 0.4 ywi vjuUj o.2 ^gii vjrti ur >^ ^ 

, 00% ® . 20% ® 

- 50% ® - 6096 © 

S0J*jJi J^UJ^yJ^SSjijJj^gSJ^T^Uf < 

- 50% ® . 35% ® 
. 90% ® . 70% © 



2 



2 



B4 

2 



79 djjiAJI i^HllI pMilM 



QJloJI uilb (3) 



Bjl jp- ifja ojl jw^i Ob**-? (JW (pb^ J» ^ ^ 

• fc*" r* 1 1 Jj* 



. 273 °C = 546 K ® 
. 88 K = -185 "C ® 



. -273*C = QK ® 
. 298 K = 571 °C © 



. 100 k ® .OK® 



. 373 K © 



, 273 K © 



-r^i ® 



Vj« Uji* c? -^ ^11 ilLU :^jXl ^ 
^j* wJ ^g^O- JU* ^ 



IjlyLl 

Utt* fall! & IJj*- iJUi frlljsil jft^V 



djjiAi^Jdi^iHU BD 



^ ijl/J ULLJ1 jUfll :^J^ J-J-l * 



Vi£ tjJ' l^f Ijl>1 
&LU J ^LU piid 5 Hat ij^J ^ 



jiiii juuUi^k %ji>i anyi Juki ^ 



10 
3 



u 

3 



■^^^ ® © 

but* s&at ^^Aaikfl v^^^Li 

- l|> J^0l?J*-jlj1j^i^jAg&jS) 
.^jllij^lj-Ui ® . Jj^Sil ijt>l ^U* ® 



G 

3 



lLjJTjU 385 J UjLUU ijt ii™Sl 200 g Iffcf IhU ^ 

.38S0J/kg.°C ® . 38SXHI 3 J/kg-°C ® 
. 3.85J/kg.°C © . 38SJ/l(ft a C © 



3 



V* jLH* U 4 3.34x10 s J/kg JlU-1 jL| i-lAl y >4 4 

f J^LH 20 kg JU^I yj-M 
, L67xlO fi ) ® . 3.34xlO fi J ® 

. 1.33GX10 7 ] ® . G.68X10 6 J © 

._>yU)H*-ji ® ,4*s^4rj* © 

1J>J| L*_T j| Jli L* 4 2 .26x10* J/kg *W ^Aj] Ji*^ 1J >1 4 

f^Ul^ 30 kg 
. &7BxlO*J ® . 6.78xlQ 7 J ® 

.2.26x10*) ® . 2.26xl0 7 J © 



IB 

3 



3 



2D 
3 



<J|liU__- ® c*t-jjki ® 

<JLp C»j~JU ® Cj j-Aj © 

<L&l-V SU* ® VW*t^ till* ® 

UjJ SU. ® UL^liU. © 

.,^jL_J-J*Lif 4 1500 J UjU-Uffli* jjLHgjjUl ^-stj2000J 
_ 500 ® . 3500 ® 

,0.25 ® .0.75 © 

. 27°Cjlp60OJ 
■ 2J/K ® . 22.22 J/K ® 

. 20 J/K ® . 0.5 J/K © 



3 



22 
3 



28 
3 



24 
3 



filUi -j i^ S_*tf3l ijJ^U 

lkgjl*^ 

Q = mHf 

i [kg] .[J] jWiU^ SjI>I 
[J/kg] j WSJ a_-l£ll -jljJ-T 

„ JiUl^lkE^i-J 
Q = mH- 
* [kg] il_S3l * [J] jg^sLI l.j*]l Sjljil 

[J/kg] b.L£Jl 

4U &~Jj1m jt—wM Lfww^l 5jtyM (^^L-*^ 

.lLf^jJlijl>l V^j 

w = q„-Q 1 
_[J_ *i^-UJ! ijljJ-l *[J] Ji-SJl 

[J] a^jLtl ij! >l 
AS = $ 

«UL1 Sj!>1 a-S * [J/K] yjjSjl <J 
[K] ^1 Ifja ,[J] ^-^U 



djJ^idi^Jdi^iHiUi BZ 



U ^yjj jijB} J UlL— >l r Igljll 

.ao* JSLt 

Pa = N/m 2 



V-* 1 ^ j^ 1 ^ f*^ :Joj * 

am 8 ] ^UsiVI ^-M *[Pa] ^atfh Ju^JI 
[m 9 ] ^ ^1 i [Fa] WJI 



^ 5*> *t* p*** 4 

Lhuh ju> uikLi tfjij*- 

tfrj* * [m a ] ji#sn t [Kj yu^i 

[K] S^Jl ij! >l 



® 



^1 tlm a Jtf 9.8xi0 3 Pafi>L^ J l4Ui*S.Li^ ( ^*fl ?Z 

4 3 



, 9.8x10^ N ® 
. 9.8N ® 



. 9.8x10* N ® 
. 10 3 N ® 



3 



© 



131 jUM U ' 30 Pa 

. 0.2 m* ® 
. 0.4 m 3 ® 



* 3 
t 60 Pa 

.(Kim 3 ® 

■ 0.3 m 3 ® 



fjA* jUJI 3>-j4 JU* ^ 5 



100 K ® 



g. i^b^ jU5l £)* ^j^J 4 ^ 
.^^Jl *kiji ® -^l-^Vl © 

JJlBO-C.yjUWljIj^^ 
. 423 "C ® . 300 °C ® 

, 600 "C ® . 573 © 



93 djjiAil iytil/uuifl 



.- £tt £,LO* ^jl^ Uo- 4^ j>- 



J 3 
. R = 8.31 Pajn 3 /moLK at c^Lp f K 



« 9972 Pa ® 
.623.25 Pa ® 



. 99720 Pa ® 
.2493 Pa © 



» f> bUj 14a US' JJbi Ji^JL fotll AJi t_™J ijj! 



J-^U- fU!l o^tlM 

.(LIS r,luil» <£jL-j EJb^j 
P1V1 = P2V2 

*[Pft] jlfdl Wll t[Kj y^VlSj^S^jj 

[K] aJt^Jl SjljJJ tfj* t [m a ] ^-U 
jUl J«l^ Vjr ^i J^pI*. : o^U 4 

PV = nRT 

i[mnl] i^VjllaJp tLni 3 ] ^j-U t[Pa] iJ^II 
[K] iJ^A Ifji * [Plm'/taoLK] *=rfjUJl cJS 

bill *a? J in-^fil* *X-sM ^ 

ijjJli »U*]j J US iijrj* 4^UjjTj 

JL - ^ J l t „A«. UIUI jJULlft ^ jjjj 

L — JtLvjji* Jj* : J— ^5*iH 4jf ^ 



djJiiiiyJrii^uiJi Q4 



. ^uft, ^ M Ji J** ^ ^ 4 

Fi Fa 

[m 2 ] j~£U is^Lj 
^-Xl :Jl < Ji-j \x~m ^3 &\ 1 : ; U t 4 

P = phff 

Cm/s 2 ] S^jW S-jilXl £jLj i[m] JiU! 



.^jll JiUl jjj tfjV-J J*Vl aiiji* 

^ {[Wm 1 ] t[N] jiUlijJ 
[m/s 2 ] OjVl £jL^ ttm 3 ] J)UI 



illy t^UI lv J* 



^jL-dL ^JlL* i»Ui ^ 



4 

3 



t^j^jjL* ^-sa jj-a j>ii ^ 90 n ^ jiu- j*j ^ 

,^-5^1 s*-u* a*-* * 4i> 60 n ^jui jlM 

. 60 ® , 90 ® 

. 0.66 ® - LS © 

Ijjjt JjMa 10 m j** LLX ju* ^LL1 -> ^ 

9-flm/s 2 a^tJLl jjUJj 1000 kg/m 3 

, 980 Pa ® . 10Z0.4Pa ® 

, 9B00OPa ® . 0.9BPa © 



42 
3 



3 





® 


a jj ® 


i^L- ® 


il=* © 






.jLJl ® 




® 





j^itiQ- 3 i^M0^^\j^u\s jyjii ^auiy jUi*l* * 

. 4.9N ® . 2.45 N ® 

, 19.6N ® . 9jB N © 



*5 

9 



3 



4fl 

3 



Q5 djjiAil i^Htll/uuU 



49 
S 



5D 
3 



.,jjUl AJUdl J*U- *JUJ J>U- ^ 

JI±J3 JjLi ® ^J>Lu © 



51 
3 



52 
3 



53 
3 



Ux> ^Jfe^, _.t W :3ujLH 4 
^ — j+ J* J*L_J1 Ijlj^ U WS 

^ U p—U ^jjL 



£ | U*ft *1jJU ^j*yM UUill 

U ^Ul JLjfcl u^: l\ iiVjiJl a>- r* 1 ! 4 

■jU ^jl JjIa* ^jJh 



ObgoJI (4) 



.Sji^jiisy-i ® .4jjjjji5s>! ® 



^^11 ® 



ojJJI © 



D3 



.^Hz ® . OJHz ® 

, 3Hz ® > 30Hz © 



^ — -ill Wj>l I* — . < 
f = T 



dj|iAi^Jdi^u_i BB 



F = —kx 

[m] tflkJfl 4 [N/m] ^bfl c-tt *[N] »jiJ! 
■ji ijitl J ijjli J iJUl SjUyi ^ 

■£W-)1 



Vt* *W I §) 
.ili JL^j^t LoLM £jL-Jj JjJuJ Jut 

^jtjjit c[Hx] JjjdU i|j>x!l ^jJl 
[m/s 2 ] Ul^l £,LJ t[m] JjxJl 

.LiiULl jPjLJ: l^L^- JjJlJI liAjUv^I jj* ^ 



.ojW^ ii^U-_j* 4*«is J^-jli 
[Hi] i[m/s] J>!l 



. 392 N/m ® 
. 980 N/m © 



. 9.BN/m ® 
.400 N/m ® 



. i = 



■fi© 



.1^4^ ® 



4 



.irjuaffj^.!^ jaciy>jio^^™ 

4 



>>V^ ® 



oU-^. »^aJ| oi>^* -4 ffl 



^IJ>JI ® 



T 2 m ^.jlt U>j 200 Hz U»;^ fej*. U ^ 
. 202 m/s ® , 100 m/s ® 

.800 m/s ® .400 m/s © 



87 djJtAJI squill ^hiU 



.JLiU! £An>j1I CD .UCcil^VjLl ® 
.UjfjLloLrjll ® oW-jll © 


1*1 

13 
4 


- Vj* tjpJ^ Jti* tfJ? saj Uljjfl ote IkfcM ^ 


if 

H 




15 
4 




IE 

Id 
4 


,y>*p1 ® frjd ® 

Ui^ ® ijf jLi © 


17 
4 




ID 

IB 
4 




IB 

19 
4 


j 

® »oj*aJI *Jb» © 


qn 

2D 

4 


.20-16000 ® . SO -160000 ® 
. Z-160 ® . Z-16000 © 


21 
4 



Liilj >i_h (jM ^WjU EUjtfl *LfrjW < 
^ :3jrjl1 ^k. ^ 

.lyu* 4(Ebft ^pol ^ <J] *J jit 



» jJ Juo juaJ oj^iJJ t^U- 4 
. ItiOOO He J 20 He & jrf \finji 




djjiiUi^Jdi^iHU B8 



.^jj-t j jiif. as ^ i*^ j s*j-* ^ls 

■ J c^J J jLl* aj*p Jjt 4 
J>i\SVa^jULp- J ^j^tl ij-Ji 4 

■ \ <j^j <J ^j* J j** ^ 

.JL^Ajdl ^A^l 4j -*iJl :L 4 =lL.f 

.^Ull :Uti* 
c = 3x10^ m/s 



.i lm ^yijl * <^Lt (p^^Li ji^dl! 

JJ*.jj « j -All jJit. -I Jjju. ^t-L ,>i -.Vi 4 

i [lm] ^mJJ ^j-^JI JiJ^I « [hf] i#Uifi-Vl 
[id] jJ^oll ^j* Xm 



„ jun ^jui ^jUjUi -4 ^ 



-3 ® 



® 



* © 



k ® 



© 



Jl J>*jl] Smin Ji^^jJl ^ jaUW ^1 1*1 ^ 
. 3X10 B m/s ^1 ^ jl f,>jVl ^ j^JJl W ^ 
, 1.44xl0 10 m ® . 2.44x10* m ® 

. 2.44x10 s km ® . 1.44x10* km © 



^^IjfJd! ® ,t*U>IUJLi ® 



^jUl © 



^kJU i^UUI U>-jj fUiwI ji» 3 

^j^I^jsII ® ® 

.IhUl-^I ® .lJJiII © 

. lOOnlm ® . 4<hrlm ® 

. 200nlm ® . 12(hrkn © 



® 



. 36° ® . IB 0 ® 

. 144° ® 



. 72° © 



® ^UULI ® 

4Jj^j JiUI ^ SU1 43*^0,*^ 2 m-k* J* Jit * M 

4 

,3m® ,2m® 



,5m® 



,4m © 



,3jL*J-l SjJ^ ® 



*£jUil JujVl t jk^ftl :3yAtH oyVl 4 




git ^ j^j ^LfC-j! :ffcdl l ^L$*fi/l < 



j*Ls ^1 SjSill Sj^ — aJ! ijj — ^ij ^ 



djJiiiiyJrii^uifl go 



.pdUl JjIpj Ijj**!! Jjli * 

— 

o«ej ijj— *)l 0#i ^* «-ijU# t^jL— e 
*- 1 + 1 
lJ^Ij ^ j-UJl oli^j JIU 

^ lUJSjW iL>J **a\*ja i }4 
. . rfjL ^ Jkpl ^* Jit ^ 4 

.. s^jLI sT>i $ r j sjjj ^ ^ < 

abuV iijL-i tiijlii lOt 



-eTjXI ® .iTjll^ © 

^jLj Ij^pJl ^-fiili 60 cm lAjt 
3 ® -| ® 

. 120 ® - 12 © 

UJ^ U ' 4cm -U< J* 

, | cm ® . ^ cm ® 

. 4cm ® . Zcm ® 



4 

. 30 cm ® - 20 cm ® 

. 50 cm © . 40 cm © 



g| djJtAJI squill ^hiU 



■ n a sln0 a w 
fk _ cosffi ^ 
n z cosff 2 ^ 



4 



«i = ^|a ® 



fig cos 



© 



5D 



'fSJtotf Z*1Q H m/s UJ*-jJ lUtf til ^! 

^-jftLUjL-fil J*UoP 3xlO B m/s 
. 1.2 ® . 1 ® 

. 1.5 ® . 1.33 © 



5] 
4 







J*»UJ1 Jj-I iUu* > gUitt Li 


dip ^ ii 1 j ^ 








.JL^jyj ® 






^jL-* L-JUJ pJL^ -lJj t -Uj ,y Jfyjll*^*f 








© 




-*JLp/j* 3 m JUjj — 4 M 






, 1.Z cm ® 


. 1cm ® 


. 6cm ® 


.5cm © 



, 15 cm ® . 10 cm ® 

. 90 cm ® . 30 cm © 



% ain Si = ng hoi 02 
J*U- ilrjUl lulj *1 J*-jJl jLJSIJ-U* 



c 

n = v 



[m/s] L^jil J 
Jit -j 1 J*L* j gji »j_ «oJi 



C^t^liJf 

4i 1 5*i* :oL^tiH f\jH 4 

— j ^jJt J^fl yji* :cd — J-fl U»Lu 4 

1 1,1 
m = p- m = — ^ 

j*— 3^-^ tijjrfll 

jjJcil ^ Jj"U :*^J 



djJiAl^Jdl^uul gz 



,^uju]l ^J** ^UjI -4UMf 

. til* J.L* J Vf. jlh Jl >\l 
.UJW l^uJl ^jih^J 

.%£pL]| ijl* Ijj-JI ^*^sJ UJI 

.ULill f U Sj^il i^&d LdUl ,j«JJ 
iSjuip luLnJyr ^LLmi^I ;<ji i( ( iimM? 

. LjhIL* t^iLp-j* tULhli* ^iWLL* jSST ^jjJLd* 

ft. ^AjjA * 

.jUl ^-ji aljJL MVi Jjut ijL jijJU 



.VjIoU ® .^jJVcjUi* © 

.^1 ^lU-T ^jh^JI ® , t yL i Vl © 

. . via oiytf ^ ^ j^t ^ lii^j ^ 
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B5 
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. ii.ui (§\ 
















EE 

bb 
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^jii ji>Mt ^ f ^-^ ji^ i^yjii * 



n ■ iiiilfJi Aq llq ^ lijitiftJ I |5) 



G^ 11 ® 



oli^Ui- -T (jT l^Ji IlUSU AfblH ^ 



5 



■Oj^i ® 



„ ^ <J-i£JJ ^o«£n <iL±£A fJifi- ^ i§ 

5 



.JLjUlloijLJl ® .ij^S isiljUl! © 



djJiAi^Jdi^iHAJi 94 



ol^ifl U^U Jts V tall! SaUl 
cjUd^*J1 Jbftrtj ^ :*UjW bill ^ 

£-£pJ All ^ Jf jUJU £■ (Jijii 



JBLi! 



[m] ^^>J| 



.UL- fe^fl cJtf ^ijlll .1^1 

> jd! i [N/C] y?io4S31 JWI ulS 
[C] jLtf^l t[N] 
» lk*J J ^ j4S3l JU1I 5JLi < 
E = K^ 

[m] &*J>I\ c& SSU.S * [C] JU*U 



ULil 6x10^* C 4 4xlG- 5 C ^*JJ1 ^ iM-dl 1 jltt Jul* U 4 
. 9xl0 9 N.m a /C 2 f jJj* dytf tiLA* T 3 m Uft> 
, 24X10 9 N ® , 24X10"* N ® 

. 2.4N ® . 24N © 



09 

5 



ID 
5 



.^bi-jj+SOl JLsJLI ® .^bill JW1 © 

.ijSJl ^ ^ji Js^ ® -ijiJU^! J* ^aj** © 
A^bii^j XJL-a^iJ^ jJjU^LjiXW JL*LI*t£ | 

. 3xl0 -7 C Ujltf* 4^ SiO J 18 N IjL ^jil JUU ^ 
- 6xl0 7 N/C ® . S4xl0 7 N/C ® 

.S4X10" 7 N/C ® .6X10" 7 N/C © 



. - 9x10* Njn a /C a pi / ii-U Hi* 4x10^ C 
, 4x10* N/C ® ,4xl(T*N/C ® 

,12X10* N/C ® ,12X1(T*N/C © 



5 



-^1 



aiuu, (jisii ^^ai juii hUj1»e. 4 

® Sijlji- ® 


IB 
5 




17 
5 




e 

5 


.V>i^i ® .iJt^Ji ^jJiyu* © 


19 
5 


■ IjC 2 ® - J C ® 
. )/c z ® . J/C © 


2D 
5 


. GOO I ® . 25J ® 
.80000 J ® .3000 J © 


21 
5 


„ jL+ 1ft J4JLI j> JWi J*l* jSJl jt oU r * 


ZZ 
5 


.^jyuyijUi ® ,^jUJ^ jUi ® 


23 
5 



^1 jLjt&i 
jUaLI ^ t^ksft JL4I :,JfcU ^Lrfill JUL 4 

til j>- 

LAi*-f ji* l;Lj^_i L)ljii il*-^ !4jL-,#j -4 
.Jl^-ifl *_JL. i^JLfl t-jf^. 

.4yL-ai I^lj. 4imij Ljl jit :4l> jktf- J£A 

4^ jT all* UjU,> ji* 

J j*- ^jJl jULt :J^JM jpUJ Jtt* ^4 

<f^A^ ^jt-J J J*- 




djJiAl^Jdl^iHU gg 



AY = Ed 
Jl^Ll iJLi * [V] Jlij&i i3j* 

[m] ttULI tCV/m] ^fesll 
Cxr^k Cdj*^ a^y : */tj4& 

~Ji fc-L^ b^jj :jIa)J iJS&l t>_— ^ 

Jb4 JUfc^l t[F] J^Ui^Ul 

[V] ^jll! ^ J> * en 

Jkd £*jJl Jo-pJLI t^L^jCS jL^sJl w_J < 

[S] ^jJl t[C] ^^JJIlj^ - t[A] jLjsJlUi 



.^Lrffll ^ Ujlty^jlU^ + » 



-< Wet *4+' ij* - ft0S m Wsl JM-Mj 6000 N/C C^J^JUj 
. 3000 V ® -30000 V ® 

. 30V ® . 300V © 



.UU*£J1 V-^-J ® ^531 Jj*J! i^lf ® 



5 



Z7 
5 



.. j+ i^aat j yu ^531 but ju^j ^ 

■iSLJJ jU i^ uy jl^I J > ® 

.j-pU^ ® ..JsSil^J © 

. S4nF ® . S4F ® 

. 6|iF ® . 3F © 



28 

5 



5 



„ S>^iJl jkd ^1 Ja*U ^ 

.^^jLJIiJLi ® -^ti> ® 

, IB A ® , 0JSA ® 



. 9A ® 



2A © 
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.tfLjtfnu* jj mwi jjrtiLLi y^M ^ 



muii J*^=J aui 3j! 



f 120 ' 
. 106 W ® . 72 W ® 

. 7Z0W ® . 20OW © 



30 s UL 2000 W4ljJl jt^ fUteJ m* Kl^Jll oiui ^ 37 



. 6600 J ® 

. eooj ® 



. 60000 f ® 
. 6000 J © 



5 



. 12000 J ® 
. 600J ® 



. 24000J ® 
. 6000 J © 



. 60A ® 
. 0.5A ® 



■ 800A ® 
. 2A © 



^1 VLj^flimii jjU* 

■ oil* 

.OlUI J^s) ^ JLuU :^t^ I jJdtf 4 



P = IV 



P-I 2 R 



cS> t[A] tLi 4 [W] ijJlll 
[II] JUjUH * [V] J*Lt 

Jl V>l SWI * 
0 UI jL-- ^> £g a«JU| lJjI ttt j£Ll 



E= Pt 



E = I z Rt 



t[WJ ij-UJl t[J] 4JL ^1 uLU! 

* [A] jUll LLi 1 [V] JLjJM J> 4[S] ^jll 
[ft] iJLj^Jl o,Ut! 



[A] ji^fllxS t[V] 0*4-1 Jjt i[fl] VjWLI 



djJiAl^Jdl^iHU gg 



J-4^l J> S-_4 d>UJj >iJU ^fUj+S^ 
.^Ul iUij i-jUll abj! :^UI L-U* 

JjLl JpJ ^> ^ ilfcl* J jm^W a^fc 4 
. 100 K & JlT JUi^ Sjl jjp- ^U->» 



^- ^4 |4J ^ j* jLfit- ;4^jaT 4 
*il*j»v* 3 »t* Jc^Li^ jlaiyUjS-^j 

.liJ> JUJlikfciijjl 
. r jUL! ^LU ^jl^^ I _fr*jt\ 4 



4 

5 



42 
5 



. . £• lL«L; J^JU 1* jll* ^Jl£ <t 



*3 

5 



44 

5 



.lOOK^Jil® .lOOK^jrf® 



45 
5 



48 

5 



f/ Uttl fJlAfi-t jtfs- ^ ^ 

,UUI JuaJ JjJ& tf\A\ l-^li* < M 



.juja j Lilt y> plj^j. 

R = Ra. + R a + ■■■ 
[A] S jfljJl luL-jli t[A] JStfai LjUL! 

V = IR 

LjLA! t [A] j^l Ul* * [V] Jt4+1 ^ ^1 

V-Vi+V a + -- 
^ JpjjII t [V] isll&l iyUll 

[V] SjJUl! £jLuUU*jh- 



-96A ® 



. 0.67 fl ® 

. 12 n © 



. 87V ® 
. 142V ® 



-23 V ® 
. 119 V © 



tip iji^sM J* oUjia* aw ^ -j 10 v uu^ LjLLj S3 

5 



*<*J1ii1 J^U5 V, 2 V ^til*j JjVl ^1311 J*? &tf 
. 17 V ® . 3 V ® 

. 0.7 ® . 70 V © 



. . jL^U ^jL- i f J £ ^ f ^Jlafl 4 5* 



.^ls> © 



. IDA ® . 16 ® 



1 = ± + J^ + 

R Rj Hg 



[G] S jSUJl iiL-jli- ttlAl tnjUU 



. 3ft ® 



<8A © 



C^- Ce-r i^j jL* jndt u tArff ijfe — 

5 



■ Jri-i wj* ® 



.j-*aJiyi* © 



.t>w ^jVi ^ai ® -Voisa /jjji ^Lii © 



*> ^ =t> W yr^J* fiW ^ 



djJiAl^Jdl^iHU IQQ 



t^JJl il^Vl — Jfk4l JUI* JujJui- .1*4 
l**-^ jip ii-^jJl f^Jf ^jU-sJl ■_ Lat l *A[ 

oUU J£i5 ^uut JM1 ^jW- 

, jLl uku ^yb 
will— Jy- Jjjit ^— >UW JlvJll i ^ 
jUI jl^Ji jl-A** fy>J* «y*kiff JyVj 1 ^a**^** 

jc* Lizi tfttl ^Lill :^Lj«£ll ^Uiil ^ 
oliJ aJ* 14J jU jLJl 1^ JJ ^ C^> 



Ui^ JSL- trf Cbj- ij^t a*j*^ 

J ^lijjrf^J ^ ...UbUi Jl^ll ijL* ^JjS 



nkJI tidS ,lJI ^bUI JUL! ^<kf- «i 


BO 
5 




Gl 
S 


^jjJU^UIp- ® .J^Jli cljUUs- © 


B2 

5 


* 'ij ' ijfjfd ***** vjf^ if m j^* tmm v ■•*» ^ 


G3 
S 


.ij^iii^ ® -^-wil- © 
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5 


. . kJU J^U- of jL? . iiJf JS# lib hm^Ua* 4 

lfs a^Li ^Liii ® .^^^ © 


BS 

5 


srs UW* JU4I j jJji 1* LftsH J-lj*SI ^1 4 
>d!LJ\ *^L-> ® .liliUlaJ* ® 
.^It-Ji^i ® .jLJIjUUu © 


EG 

S 



|D| dJjtAJI i^HllI pull 



Z A jl^f 4(1 ^ 5 in *J> dUL- ^ SjljU ^bb£ll IjOi < 5? 

5 

0.6 T ^Jibi- Jlf J \J*|** 

. 30N ® . 60N ® 

. 6N ® . 15N © 

.. iljlJ U|J Uis* uj£Li (jiji^liiljiUj 4 23 

5 

ial^- fjjlj U^Lj ® .^Ij^Ul* ® 



5 

, 3ZN ® . 3Z0N ® 

, SN ® , 16N © 



i-jii- © 

T EMF Jy<W Stglt* * 
,(N/Ajn}(m)(m/s) ® ,(NAm)0) ® 

.(Njn^/>)(l/m)(m/s) ® -OXO © 

riCT iTi i^ AM, ji^ ^t**^ 4m/s 3*^-* 
. 5.5 V ® . 2 V ® 



P=ILB 

[T] jjjit ^-^Ull Jl^ll LLi 1 [m] ^iJUl 
.4-*i\# ;jilU ^-U J tfj\r" 



N 

Ajd 



• BV ® 



■ 6V © 



.. bj*^* l/jU IjJifi 4 

t[C] ^,. 41 i[N] -^Lhalj ijjJl 



I! is' j*- jj> ^ Uik* LsL^ Ij3\i ,j 

EMF = BLf 
^-^ULilt Jl^il LLi t [V] LsJh! UU1I SjiJl 

[m] diO J> * [m/s] **UUI ^ t [T] 



djjiAi^Jdi^iHU |Q2 



Iju = Q-™7 1^ 
V JU = 0.707 

jlssll JDi ^ ^JUI yrttbiil JWI 

J EHF UjLri* ^ Sjl ^ :^U*^U 

JJ Ji=j 0«i. f -J- hi. Vlf JJji Jj»-1 
-i jJki* U*- Ub *ji £jJ |£jjtiJl 



-ijjii*- i_Ji t^jjw lJ1» i^hjcji ljLi i^fy ^ 

^jjLtll oLi! Jj* Jj*ai * 
.^J^Vt 4iL» jOa ^ jjit 
^Ui\! *iL ^Ltf iJ* Jj* :^tU-1 Jjm&I ^ 

.^jflsft 4>L» cjUI jJ» ^ jjSt 

N. = V. 
N„ V P 

liiUJ *o*> * [Sil] ^JttjN! *JUi! ii.UJ aj*> 
[V] tfjfcJI 



. 14.14 V ® . 1.414 V ® 



. 1414V ® 



. 14L4V ® 



. 1SW ® , 3.7SW ® 



150 W ® 



. 37.5 W © 



-tt'.t- J-n* fru J^t diL* djwa U to -Uj3 15 

5 

■- jjfBtJf*} JiJ^iilU JEMF ^^hibljf 4 91 
JaU! i*JL| ® T ^UJ| ^J-| ® 



. 1200V ® . 2400V ® 

. 12V ® . 120V © 



IDS dJjrtJh^Hill JMiU 



4±kf JJ &jj£3ff \ L*J 4 — 

5 



. TFlz = 3m! ® 
. m 2 = 9]% © 



. = © 



5 



t^jLJ ® 



Jw © 



^ J LIU>^»^Ut3xltf a m/sj( i> Jl j,^**,— 

T 3XlO- 7 m 
. lXl0 1E Hz ® . 3xl0 1E Hz ® 

. lXlO" 15 Hz ® . 3xlO- ls Hi © 

J>Jl Oiti j J ij jLI Ipj_- U 

. 3xlO a m/s J-j^Jl^ol^f 4 4l^Lrf<H ' 
,3x10 s m/s ® . 6x10* rn/s ® 

. 1.5x10 s m/s © . 2x10° m/s © 



. 4m ® 
, 16m ® 



4m4> 
. 2m ® 
. 8 m © 



m = lr 

v r i[C/kg] <kS JlOyjSSJ)fl^>*i 
*[T] ^l^II JM U£ i [m/s] a^jN 

[m] tfjfctt jUil >J mi 
Oi^Ml W ^ f t :Ib3l iJlglu ^ 

g _ 2 V 

ijiVl ^ i [C/kg] clrf JJ 
>i ^L* i [T] ^--UUil JU1I « [m/s] 
[m] ^jJIjJI jL_LI 

■i._.Li-a. Jji < JSLi J* ^sJ 

-ii>Sl JJj IfjJJ ^jll JjU Saljje t^JuJ <j 

c = X/ 

t[m] ^jLUjU! t[m/B] ^ j- 
[Hz] Ujdt 

([m/B] JjUl J^jil I#^> 
y^U^I J>H c-itt ([m/s] ihjUII 

^alf^V r Lli-=-l* t^j^ 



djJiAl^Jdl^iHAJI |Q4 



fiiiiaJI ^LjjiAJI (6) 



jjJu Jl* SjiH jji li^jJUl ^— ^ 

SlL jptf ,Lit Ca- ^ iLmJ oljiJ! 

^ f >- J£A j^jJ tfUJi :iUSU ttUl 4 
. k/ jLllJJ ll^UaL^* 



« jun ^ jc^ ^ ^ 
jLaj ^ji & jri ^ijj ^jn ^- * 

LaJi ^ jjit j1 iu jj (fin ^Jjt^yi ^ 

Jix-T iliju jlil! y, liLijjtfJl jliJJ 
JUj^Jl LiLUl :_>Lil J - *Ji Otljtfl ^ 

W = k/,=^ 

if j* JjL 4 [m/s] f^Aftl*^ * [Hz] L^J! 
[m] LaJl 



ft>JUgfr is*-* J*fia* pgtg ym ^j^-i J 
-3V® 1^/ ® 



- w ® 



-A/ ® 



^Wll © .^j^jj*S3l ^Bl © 
-- tfj+JA® j^ 1 s^*Ul Uj-d fJiA^il ^ S4 



.Lull ASjJ ® 



^ jAtfj^^UUl^Jtw/ 



jXitl ,y cdlj 

^jSSl © 



.^UJI^^lijj^ljyft 



ID5 dJjiAJI i^Hlll/uuU 



OjSyil Slip ® .^ylJ ^jLIJjLJ! ® 



2xl0 ls Hz 

. 62Sxio- 19 j ® . ezsxur 34 ! ® 

. 13.25X10-** J ® . 13.25X10 _W J © 



ID 
G 



Oljfll atf ty* ^ S.17 eV <rfU* jU-ii JiS-^t * 
tj^l ^ij^yi ailU jUi* Ui 2.31 «V i^ll 1*U Ji-iU 
. 2.23eV ® . OeV ® 

. 7.4a eV ® . 2.B6 eV © 



.taJI Jiff ® 



12 
G 



. . -1.6X10" 19 C ijjafljl J CJU ftj^ ^UjjrftyJ 
. 6.4xl0 19 J ® . 6l4x1(T 19 J ® 

. 0.4x10°) ® . 0l4x10- 1s J © 

juuiuWA-jftf ^jii jjUi^ijs-jfjrAj^ 



13 
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IB 
B 



Lu ® 
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ft/ KE = E-W 
KB=htf-fJ 

[Hz] jJilJ JjiJl 4 [J] jUI Jiill fl! j£l 

[V] j^yiA^ c[ci ojjSflV 1 



4^ ^ fe^l U-SbU ^fjW JjkJ! M 



^ji-j ir-Li J_— a i^J^A Jijjjhdl fj^ ^ 



djJiAl^Jdl^iHU |0B 



1=A 

1RT 



[m/s] jf-il 5*^ 4 [kg] r J r \ 

.3jj-j* ^j^L,^ Jballl i'jI T -.- fwII ^jf 

^ SJeSsJI laLU ^jJJ ^j^^^V ^ 

lilt iU; T ^ ^ ^ : *JJ*J*J W 

^jAU ^tfJl ^ ^ ^Ujj?S3)fl 



4 



*1 



^Jl ^ jj* 1 [m] jhj. jlJl- jU 



li5 111* T 391 km/s e*f+&j/&f Jjjj ^ ^ J>U £ 
. 6.6ZSX10-** J_s dW{ i^tfj 9.11X10" 31 kg ijjrf3>l 
. ^miO" 15 !!! ® . 35xlQ as m ® 

, 1-86x10-* m ® . 4.8x10-" m © 

G 

„ i^n i-^^ hilt hi* jiu 

.^jJJ! i^jJ gjj* ® ijJlj ® 

.^j^jjj^oy ® ^>U1 *j ji ja j ® 

l^aJJI ^* (Jk>- lijJj ^ lij^ j jjljij kJJJ -4 5 

- ^ JijUL*l*lHH^ £»-*J 

bji oU^^r ® Ufl oUj t ® 



> wxlil 1^ ^> JUa*i 5Jb)l t^Ul £>ti ^1 ^ ?! 

B 



. 21-2xl(T 11 m ® 



. 5.3x10-" m ® 
. lS.9xlO-"m © 



□ 



•UUJ 



||7 djjiAJI i^HllI ^hiU 



y j^* j> ? s \ y^-jji™ ay y 



, -151 eV ® 
. 4.08 fiV ® 



-4.08 eV ® 
. 1.51 eV © 



B 



.J^ijJl ISO ® 



t»y jjili *f+ iMJ SJUI oV^dl ^ 2B 

■ifcJU 3 ® -E B Jl % ® 



-LSI eV^^ji-j JJ -3.4 eV 



. 1 .89 eV ® 
. -4,91 eV ® 



. 4.91 eV ® 
. -1.89 eV © 



.i*jnn ® 
-Ik* ® 
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® 

.^U! © 



.ijJUl j*b £Lj 
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^ Uii* SjU! iiLt -i^a UtidJ ^ 

tijj&ljtj^ ^j^JI ULyi :^td* XJLk 4 

M = E f -E i 
SU» t [bV] Sjiil tfU. ^ j^l 

[eV] ,JjVl i^jiil Jill. *[eV] ^1 



L 



. JjVl SO J| sjiiyt SJU 



djJiAl^Jdl^iHU |D8 



JI>St :,jjJJ| ^L^ilh oJ.U 

cJJ> JJte Lav :>jr> ^ 



fU^U bill (j-lU* i-lja b^Uv ^ 
UCjL£A f +j .kit y jjJJl < 



.^U-iJl j Ja> HAL** 
■ ^j*^ fL-^-Vl •'^^ 



jUM ^Us*l ^ ^Ul ^jU Jl>ty fej.* M 



0 



G 



G 



. ^IaA^U &JiASi\ iUL-jj ^ 



E 



IDS dJjiAll i^Htll/uuU 



jjJUl ltd & ^ 

. * v^ijSij liUiSi Lifcj jLsrf fj^r *? 



— ^ -iix-jiaKJip- *j. 45 

LLJI ® LkiJl © 



ciUjysayi ^ ^ J— * $ cau^i ^ 

^Ldl^ ® .iLUll © 



u-*» ® 



4 IjJU {Lb iijIjSA jjjjUl ^ rfl ^ 4 

^Lj « L-^tiVl j JUfri jLaM id jit 

JLfcftl obj>£^U L4J t^b> ^ 

^ ^ J ^ Ukil ;ULUI tS^J 4 

.iitUjjrfJjiO J»-hi fill* iuLu^ 



. p i_Jl_Jl j^jJt ^ o)L#jil 
JS'jp- lJ JSJy j s^j^iJl 4 

.iJuiSjj-tiiUjjrfayi 



djJiAl^Jdl^iHU HO 



JJ AC cjjjHl ^ :^UiAi--4 
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1 atm JjLaj U 
10L3kPa kPa JtSL^jljf 

_ atm t£yr J**** 

760 mm Hg mm Hg jjj J*^* 

760 torT torr jjj 

.tfj^l Jh^A ^i^i : j^jm^M 



^jL— j jkill Lid. ^Itfl lii^iJ! 4 



duuUiiJudi^iHU |2H 



Jt-fl dij Jjj^l J«ljjJ! :Jj^4 tfjlll ^* 4 



JJudl J-Sl— J SjjLS ^Lji- rJjfjjUl 

^j+l Om ^ Wl c> JUU Ijfjjb 4 
. JtfL- M Sjlj*- Jfrjaj ^j+l 



T3A>L1 Q» ^jUl ^ c-j ^JUl ^jUl | 





GZ 
2 


tyt 2U ® ® 


B3 




U 

2 


.^UJLI ® .WUL1 ® 
■Vj** ® ^j>%ilJuj^ ® 


GS 
2 


,u«fl ytttfjiji ® ■^tjdV^ 1 ^ ® 
.ii-BliWjij! ® II tfj © 


GG 

2 


. JSLJ Ejl^ i^ji ® .^^JSLSj^ © 


. Vj> JJ*^-Ji W < 

j^j V ® ^ ® 
fjucj ® ^^thx; © 


Gfl 

2 


.^kJ! jjjdl ® .S^-jjlJI ® 
.<U*^<*>\4-\ ® .jiWI © 


GG 

2 



o^a jio; jjlji gk* a^L*. *»y *o*n siui ^ ™ £ 



® 



iliUi jjjii ^iX^t JiioUJi JttU-i < ^ 



.^3^11 ® 



*>^J! © 



.jl^Vl ® .^Ud! ® 



4ir yiJt^vit 

^ . s^y slui "^j— " yjji ^ 

jULt JJUI ^kni 



-Sip ji L3Jk Lit & Sjl ^cJJ 

a*^ iU: VJ** J* 
ilfiliJ tiiljjli ^> jjC lfU : 



fl 



JiU-l J JyUJl SJLU fell! 4 
.a *kll JSt 3L-*% Jk^ »k±H J SijLfi 



JS* ^>gi >> to :V5*S« to* < 

<j fill Ux* Ajf-ji t«Li— aJ!j ijljJJ Lifji 

^ install tfVI^ 

JuuJl^ is JxS to :tr>*tktM 
*IW 4 bj£t $ Ujuj >UJ Jjl V iijl>l 

. vj* sjjuij ipji o« w j auy m 

^ i^hfll 4 

^jVl ^ly sp 8 CH 4 

y l-^ss | ^ 

4jJjt J* SjJll J-5 Sj Jill :J t JL- fj *iJJ 

0 y_^Jl JM l-J^J JLLill tiAjjLi 4 
. J + iff" iJjr ^ i *- 3 tf ^ 



ItStaj SjJL,* jUll cjI*»q- 4 





on 

78 

Z 


.lwui toll ® .sus-jjmiuiD ® 
.aijsvito ® .j**Vito © 


88 

Z 


» J*** aAot uju. a**? jWf-Ji J* to * 
.*^>itoJi ® .y^ilitoii © 


81 

2 




82 

2 


»U1 J jV— r 11 f *J ^ 
. sp a ® . sp* ® 
, spM ® . sp © 


83 

2 


.. VW 31 V^Jl ^jj&l V U ijill 3^1 SjJtlH ^ 
^til ® ,<JL-j^ ® 
-^jsll ® -UtSSi © 


84 

2 


.UL^LJ l|kiljj ® JWU ^#JL^ © 


DC 

Ba 

2 




DO 

BB 
2 


J# XM jU)I^Mrfr*rj^J51i» 


87 

2 
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T itlgAJIg iploalll (3) ▼ 

* 3 

.^j V*JU ® ^ (?) 

-Jjj^lJl^i ® *>A!JlJu/*l © 

^r*^ ty j> ^jUi ^ M 

•uarjs-tt ® -Adj^! © 

■J^jdJsJU j^jjVI £iLi#I * (/ AJ-l J^UU J ^ !Bi 

^Jrt® H «5UJ^® 
.yjSSt ® © 

.jj/iid>J.I ® ,,jJ*UJ! J>*1! © 

.♦V-rtlajit ® .fj£j#Vl&jJ © 

,jfit OH" c*lij,jf ® .ijL-i* 1>jUaT ® 

.fju* JJi H + ^UjjT jhJLp ® .jSil H + ^llj^T aJL» © 



^ I j^jiU 

^ UOI JJLpJI ^ 
.jlj ^-J* ilj'J* 1***1p Lutill JJU1I 
4a1p11% L^J-\ JJlo-ll 



^r^-iJl Zjj Ojl JJU 4 



V C#rjj^\ ^j!j^J 'tfAM J>JU * 

frju»T ^Jl >Ul ^ ;A-4J J&Jl JusH 

. OH" j H + ollj ^ ^jL*l. 
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. HCl I4ilis fc^jjJ-ll *M 

a. — ijj^i y± felj :ij-*UJ| 
. NaQH :ULi* & \-< fry] i^eu Jl^s j 

.NH a U^Al :Ji- will 



J-i: — s LiJiip ^ a 
|/ i*J-l j-s^UJ^g^ wS> ilWjil U*UJ) ^ 

. a - j^jjsa 



^ijt to jjfej ^jj^J ^ji^^j^M W 



fj*ijait j^ij ^ Qjt j^if guH *Lf jli y ? 

3 



. KOH ® 
. NH 3 © 



. NaOH ® 
*Mg(OH) 2 ® 



Q 

3 



, H 2 C0 3 © . C0 3 a ® 



. HC0 3 -2 ® 



.HCPj © 



3 



.N0 3 © 
. NOT © 



.N0 3 - ® 
,N0 3 + © 



-J^ © 

.Lull © 



- J Jftj* ^ NH* 4 fJ ^Vl ^1 



IB 
3 



133 xiuiui:^jdi^uAi 



.JriiJ*ljSJl ® 
.^^IjIjII ® 



IB 
3 



20 
S 



3 



2 

3 



.. HO lIUjj&jjJLA] 4 

,^tUll*U ^*jSrf^ Vjl^ 1 *^ j**^ 1 

. H 2 S0 4 ® . HCOOH ® 

. H 3 P0 4 ® - CH 3 000H © 



23 
3 



*WJJC* - — - H 3 ro 4 A/ii-Ul ^ 
® ® 

^ ® © 



25 
3 



■UplaJl ® ^^>J^l ® 

BF a ® .O 1 - ® 

- NH3 ® . F" © 



26 
3 



Z7 
3 



. HN0 3 1 HI 1 HO :Jti, i^uftfl 
• H z CO a 1 H3S * HF ^ 
. CaCOlOa 

6jiT ^ ^ ^jJj^t* j/*L*-1 * 
. HC10 4 iilujKjjjJ! t HO 

^ | ofc jJj^I jjuu ^i*J-1 

. H 2 S0 4 4^*31 
^ ^ l^— ^ « 



jj it ^ti i cjI^^JI -V— lit :<d£.f stL^ 

JLp St i t^jUJl -i- ^<t tiJLfrLf 

j^ijj J^-U* :»LJJ aJdl 

[OH"]<[H + ] ^J>* 
[OH"]-[H + ] J*UfJjU 
[OH"] > [H + ] J^U 

. pH - -log [H+] it ^1 ^jjJLit 

u>ti jiUu 

pH>7 pH = 7 pH<7 

PH ^ [H + ] jjjjj ^ 

[H 4 ] = IOTP 3 

pOH = -bg[OH"] 

U*tf JiLat jjfc^ 
pQH<7 pOH-7 pOH>7 
. pH + pOH - 14 : pH JL «HU 

..^pH-10 Gj lU JjUJ :J!4- 
pOH = 14- pH = 14- 10 = 4 

.. pOH ^ [OH"] j^y wl— 
[OH"] =10-P™ 



.IbUufeU ® .iJb»lj ® 


M 

a 

3 


^j^JKh vit ® .^jjj^j^it^ ® 


3 


. [HT = 10" 14 ® . [H+] = 1CT 9 ® 
. [OH"] > [HT ® . [OH"] < [H + ] © 


Ml 

3D 
3 


.. j>m # [oh-] > [h + ] jir iij 4 


431 

31 
3 


. 12 ® . 10" 1Z ® 
. 5 ® . -12 © 


nn 

32 
3 


-^jU ® ® 
.JaU£« ® .^JL*li © 


33 

3 


[OH - ] = 1x10"* JjW l fi s *SjjiA pljft 4 
. 6 ® . -6 ® 
. 10* © . 10"* © 


34 

3 


.MjS- ® ■ sr *^ ® 
JjUk* ® © 


33 

3 


^jU t pOHol*pH = 6.Sol J^J ivJLLlJ4 
.7.5® , 2.5 ® 
. 13.5 ® . 10.5 © 


38 

3 



3 



.»L ® 



.Li*li © 



.iiiLLl ® 



.UpUJI p [OH - ] oVj* *I# 



tSjW ® 



^j^t ® 



Lj^lBflj 3^4lmU| JJU1U L^ljff jjk JJL*-f jl-^I *? 



-n^ii ® 



^^J! pH ^U. J t 

^| Jildl J*liJ 

.^jA*^! ^ yJL- Ojjj Lb>Lih 



J**u^ jefjsfl Jjj*- JjJ* ^yil JjW* * 
[OH - ] oYj* ajl* ^ 1> l*i.l [H + ] 



duuUiiJudi^iHU |3G 



WTjllr J — ill — -rflj *U"!-JU^ OlijjT 

js* pH ^jU* Jjl* :pUt J>4I 4 

^Jl H + oLijJ ^Ju **UL|lJL. ^Lajl Tjl* 

H + £- OH" oUj|T J*Utf UpII &U*1 ^ 
v t H + j^ji .j*^ *U! 4_T^ 
t ^-jjj j-^- 11 j.y. ^_-LA ATjt 



' p* 1 J r** ^ £^ r 1 ^ Us* 



3 

. OH~ ® . H + ® 

. NaOH ® . H 2 0 © 

. H 1 " ® .OH" ® 

• H 3 0" ® . Hgff* © 
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T iaIIaJI UiJjJq 6jUI uUjliJ (4) ▼ 





cdjill Aj^-JJ JU fr* Jjl -4 


m 

4 


















02 
4 








.>-J ® 


■^b © 






OB 
4 










.^LijJW © 






.bj ® 


♦ijJUl ® 




-lilt ® 


.SijJ! © 






< . %***tJI «_JU ^ 0? 4 


05 
4 




.OjjTjJ! ® 






© 






■ hi>* Jr* J* "^4^ 4 


DG 
4 










^uaioi^+i © 








D7 
4 




.oyiij ® 






■t#>* © 








OB 
4 


-aj^l ® 


O^jjJ! ® 






■W^l © 






09 
4 




Jji^V ® 











bill tcdjJJl JU ^ Jj! ijJ^lfr * 
,y bill ijS^ :6jsk* j^jjt M 




j>ui jjy^ *rfjJi gJbt ^ 



tCjLijjdO)!! 4J ilj^ ^ji L|Jk» :tjUl 



Ja&i uJlj f^jJD jjJI 











S3 


40 


17 




127 


91 


35 




S3 


40 


17 




74 


51 


IB 




S3 


40 


17 





ijSS olijjJ^Jl ^ jjSt Taj* £y£ ^JUl ^ 



fljill ^Ji*. JJLlj ^ill l> ^ 

.*UjjS3jri ® ® 


in 

ID 
4 


.^HjjjjJI ® .i^Afl © 


n 

4 




HI 

K 
4 


. 79 ® , 55 ® 
. 23 © , 133 © 


13 
4 


. 10 ® . 7 ® 
. 30 ® . 15 © 


MM 

H 

4 


-j^i^-jjl aJLp ® .«Ltll£jjfll SO* © 


a 

4 


i 12 JtjjJj^ a*l*j 11 j^fi* ^ 
. 12 ® . 11 ® 
. 23 ® , 22 © 


IE 
4 


.^Ujjfjjj id* ® .^jJUljJUfl ® 
.j^V^aJLp ® jJ* © 


fr 
4 


.^l4^jf ijfi ^^Ili^^^^fcm 

^UjJjjJl ® ^Uj/j^l ® 
olijl.yil ® ^UjjsSJ)!! © 


IB 
4 
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„ Usf ^jLj LjJJi Jrf3i ^ 


IB 
4 




® 












20 

4 
















Zl 
4 










.^jjijpU? © 








22 
4 
















28 
4 








.Glilj iilW! JL3i © 






24 
4 




,Ulf ® 




.uu ® 


.JJUIbu* © 




® 


.UIT ® 


25 
4 


® 


Ajjjfl © 








2G 
4 


■W^ ® 






■U* ® 


.yuiiij © 





® - u w- ® 

.Lirt ® .«JUI fcuj © 



ijiafc ^.i- jj^iH ^ 
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-1 J1U it j .j 
<].>U1 «j* 








4 jUlu ^^fcj 


2 jIjlSj; j^rtj lifl 




1 jUJkJjji 











J** jai ^Ji asiut ^ ^ Ujj . 4 



iijJLJ! tWUl JtfLil j^I :*j-*H 4 

\M 

« [m/s]»j*o!l Ipjj i [m] 4?jXl JjV 
[Hi] »js 

J^u- akai ^ ^fl ouju jj* ^Mjiii 
j* *W\ j\ UJtfl ^ :4pjL1 JU— 4 



2 j\JM UaOp $ iji^ 



ijJJJ ^*Ufl & life jUij gj> < 23 



. r uyi fOAfi-i^ aj 



-J^l ® 



® 



3X10 8 m/s £»1 



.2m® 
.4m ® 



lip i l^HzUtojJ^ 25 

. lm ® 
.3m © 



|4| 4uufrl:JkM&l^iM2l 





3d 
4 


-aljfl Ji JUa4j^jji* J5U ^ Ui» ^ 

^ ® ® 


SI 
4 


.M-Ui ® © 


3d 
4 


■ ■ JUlwj, £)JU* £}* '* frj^l J^t ^ 


da 
4 




£11 


- ■ jw Hjii 4gJLp JfcLj Uj** £jtU* ^■Jbrf oUjj^JJ tlAuft ^ 


41 

4 


.djijtii ® .UiTpy-jN. © 


4 


-«u jj ^jf^iM 31LU 4 

CjUfc&ibj: ® i^^jj ® 
® i>LjJ V .Us © 


40 

4 



d^Lj c-jLJ iT i 1 * lijj 4 10" Hz «*^J ^jjjj ^ 
- . (pLj tfU* ^ J.S 
* &626xHr m J ® . 5.626X10-™ J ® 

. 8^26x10^1 ® , 7.626x10"™ J © 



t kj^jujfLil oWjp- t »1 tiJt lot 
jiiljll CJl^j* 

.^-iJ! ^1 nijjVl 

.Loii* jtijilt 

■ Lj^tll Sjl j»- S^-jl ^^1* JULu 

f t — t-Vl ^ SS^ll iiLkll I. * 

4 [J3] k^U 4 [J] vUp 

[HZ] HjSft 



oUj-jll oLu j3 Ii>j** liiU-rtfi 

*kl ^| jftfj *L^iL, Lip UltljSj* 4 

^j^yi l>UJ SU. Uju* * 

^>1>J Jl-t-.. n = 1 jjji-ll 
jLL 31 -1- n = 2 ifj^-ll 
jjJiL ILJL g=d n = 3 

JLj-jj jUjT JLftC i-iLi* :^>U JUA < 
.sijJI Jj^ ojj^jl 



«a. ® 






r * IN A l m+tt * t u 

4 




J l^^^^^** 1 f ^^^^^ j» i ^C3^ 
















.iiUl © 






^LJ-*- ® 


.^Us-Ni^Ltp ® 




Sou oJjH J *sK*j 


pr"*r ^^r* Js*^— ^ 0^ ^ 










V' J* 






o VjjJI ® 


^jjrf^ ® 








.l^jUwjj ® 


.S^jttJU- ® 


.i^l!J> ® 






ISUp ® 


^ ® 


^ ® 


^ © 



. 10 ® , 21 ® 

-3 ® ■ 7 © 
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. P ® ■ K @ 

.f ® .d © 




4 



. 3 ® .1 ® 



. 7 ® 



.5 © 



jirti ® .iiil. jiVi ® 



.iljJI^JUjV! © 



f jtf^* U*LI vj-* cjSJ yWI ^1 

Hmm ® nan ® 4 

Hon® [B [S E] © 



. 6d 2 ® ,4d 6 ® 

. 3d 3 ® . Sd 1 © 

. [Ar]4s z 4p* ® . [Ar]4fi 3 3d i ® 

. [Ar]4s 1 3d s ® . [Ar]4s 1 4p s © 



. f t d t p i s 

4 3 2 1 n ^ tSf-lS (fij 
4 3 2 1 J^ftA xlyfr 

6jS5l ^l^s— Sftfc, Jit : p <jjlttf juL-l* * 
•Pi * Vt ' Pi tfr**^ U^JS 



^ I j; urfj (jji^ Ufij 

>ijsti J W J^-fii ajj^J js = lis- * 







ls 1 2s I 2p fi 3si a 3p e 4s 1 3d s 




lB l 2fi I 2p*3si z 3p e Si?3^ 
ls 2 2s 2 2p fi 3s I 3p fi 4s 1 3d M 





Hi hi CM ■Aj t tH ^iMJf m 



j-j-jg-ll >j Jj^ JiUMl lL»U jjri3][ J^*s! U^ji 



.oil* 4 J ipjj* f^oiP 33 
:*1jjJdl 



Tr *ulJ ^jji{JI J ttfjjW 



. U- ® . U ® 

.•LI* ® . >U» ® 

. B- ® . B ® 

■ •B* © ® 

. c 3ijjj c 16fej*if ®,d93 t 4ijja t 14kj*f ® 

® 



m jluiUli^jdl^uAl 













72 
4 








.ijjiJiaiii ® 








73 


. JS* SjJUl >i ^ ® 








.juyuj^i © 





4^ ^ymu, 

^ Zjj&i l*j*Jl JGIUI fflfc * 
Jjt oj*tt iiWl : ^fc* ULfc < 



▼ 4u>daJl£^5Jlg«n3^u&JlvUiiAJI (5) 



, 2mol ® 
, 4 mol ® 



. 6.02xlO as j^LfjitjJ* 
. lmol ® 
. 3 mol © 



5 



5 



OS 
5 



4X. Z.Smol abfi-^U 52amu fjjM a^JJl Ibtil lij ^ 
♦ 130g ® , 208g ® 

■ 20jBg ® .49Sg © 

VUI J^HjtUU f Ca 5 (P0 4 ) 3 F jjliM iJjll Ub3 L- 41 
. 19 ^Lj F Jj 16 ^jLj 0 Jj 31 ^jl-i P Jj 40 ^jLj Ca J 
. 344g/mol ® . 314g/mol ® 

. 524g/mol ® . 504g/mol © 



„ ^jJL ikJ *UI ^lli>j- ll** fil* ^ 4 



05 
5 



L|ibS ^ 12- Ojo 5 ^ 4 

. IZg 

^ Jji *U>1 tt£Jl UtSOl ^ 

g] yjtim 

^*jf ^1— J V> ^1 =UjUJU 
.SjjLJI ^ pj^- q ^ JJ^II Lilii ijSu iWbt 



* [L] ^UaVl c^Ul * [Pal^UiVl ii^lft 
[L] ^11 pj*JA i[Pa] Jl^ J^l 



^ k> s — jUJl ^ : JjL-t ^ 
[K] 

[K] Ijl^Ll l^ja i [Pa] LiL*A 
*iljUJl ^* Jul — dl f ^ ijj*^j»T Ijl* ^ 

« Z2.4 L JUJI i 1 atm ii^tJl t 0 °C 

jun ^ 

PV = nRT 
istfjllaJ* *[L] p«M «[atm] 

4 [Ljrtm/mol.K] ^JUI! fUJl li^liil « [nwl] 

[K] uiUlijl>i^>3 

T K = Z73 + T c 



u 



T 3 atm JJ WJl jjAJ fjjuU L i 2 L tjUb 

. 6L ® . 0.66L ® 

. 3 L ® . 1.5 L © 



, 100K ® . SOK ® 

. 200K ® . 1S0K ® 

wi*UiS**li h 30 kPa ^jL-u 300 K Ji# jUJl ^ V J^L-> ffl 

„ UI4JI ^UJI 1,1 >-l ^r>» 5^ J*A-^JI 
. 300K ® . 1600 K ® 

, 900K ® . 600 K © 



x} Ctt-Jj^ jl* ^ 2-7 mol tfj*^ r jaUI ^UjJI Li fl 

. 60.48 L ® . 44.8 L ® 

< fi9.6 L ® * 67.2 L © 




. R = 0.082 Latm/mol.K 

• 69.2 L ® . 89.2L ® 

. 29.2 L ® . 49.2 L © 
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< aNaCC + OjCg) — >2N 2 0(g) 
. 10 L ® . 5 L ® 

■ 20 L ® . 1SL ® 

Uj^jll UU-fll HaULI ^ JUJbJJ 3Jjl* v-Jl !§ 
3Fe(s) + 4H 2 O0) — ► Fe 3 0 4 (s) + 4H 2 ft) 



3 mill Fe 
1 2 mat H 2 



® 



3 mol Fa a 
• 4 mol H»0 ^ 



3 mal Fe 
' 2 niol Fe s O + 

lmol Fa 
" 4molH z 



® 
© 



- SaSuJU bUI !i 

5 



.l£lpA\ bill ® .SjbIjJI bill © 



t7 
5 



5 



l£U« ^i/ 11 JpUJI Jt» I^bH 1*111 V* ^ ^ 
. 102.04% ® 



, 100% ® 



,98% ® 
. 0.49% © 







JtiLl jUJl 






^jl Jul* 4*J« 











2E 2 (M> + — * 2H 2 0(g) 

2 tool 1 mal 2 mol 
2 vol 1 vol 2 vol 

B ^Vj* Ji A oVj^ JL 



.Slkill IUIHI fell <y V|JU 

Aj^wjl V-* W V- J ^ 
^1 



X100 



duuUiiJudi^iHU |4|| 



. 1 -c U^lj *t>k* S^j* ^* lg 

•JjJdl fUtil ^ 3kk!l ^ Ij^j :J>| 

lCal = lkcal 

.VuAj 4jjjL- S^p fell) Js-lj *l j^- Ijl j>- 

£p l'C »1U 4* Sjl ^ *rja £j 4 
q = c X m X AT 

[-C] J js*sI1 ' [ff] 1W» * U/ft°C] 

A7 , = r f -31 

w^sj^Hfr^ l[°c] v^>*j>>>^ 

0^3- ill SlWt Jjl :Vj->j^S3I 4 

.ULLdl J l^ull ijljJ-l 



21 
S 



22 
5 



5 



„ jU^ rfj^ Vj* ^ Jl ig ^ 

, 3"C ® . 4*C ® 

< 1-C ® . 2^C ® 

.41.84J ® -41S.4J ® 

. 0.4184 J ® . 4.1B4J © 



5 



5 



. 3.184J ® . 4.1B4J ® 

. 1.184 J ® , 2.184 J © 

ff^j&U ^jdtljIjMD 1 1728)^i-lj 662°C Jl20 fl C 
- 0^7J/& D C ® . 0.131 J/&^C ® 

, 2^1J/& D C ® . 0.897 © 
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Jl J> ^ ^ 

raikii jt u=*n ^yti ^oa^ ytw < 
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J*UrU ^js»jl j ^Jtill tljlj^j ^ttl J*UJI j 4 a? 

5 



,Jlt- y^J ^ L/fjU >*jJI ijl jp- 3* 

3 mol ® 4.3 mol ® 



lmol ® 



2.5 mol © 



}U ^ 2.3 mol JtS* ^ UlkU l^S U 3j> 



.-102kJ ® 
. -10.12 kj ® 



. -55.2 kj ® 
, -43.5 kj © 



5 



JjLi ® 



tSCs) + Oz(g) — >S0 2 {g) AH = -300 kj J#UJ| J ^ 

u 

.il^Ol ^ 2 mol j^i ^jl j^-l jjsmU 
.-45014 ® . -300 kj ® 

. -750 kj ® . -600 kj © 



f UidJ 4 



JjS^-L! t [kJ] J*UdJ JjS^I 

[kj] 4=/sUliulIt£jl>J tfj&Jl *[kj] ^Ijill 



prod > "nut 

















. JjL. £p* 1 mol jp 1 ^ 

ijtyU : iff^ UU£J| Ijlj^ * 

.i^M* f »U <y l mol iJ£S3 ^j^lt 
i-l r - E^L ^* lmol ojSfl 
6j>^ httl ^ 1 mol Jj*- ^ ^Ul 

AA JyhS j JjJ i *Ju ^ J*Lfel| 4 

. Aff tjlij Ljl Lr ^-i Ui^ 4 



■lyk* - «--Lll| -cdU ^ ^^aA l J j>- 
[J] 

J — jf^J— = 

[s] t [M] lii^Wil! ^^^Ji 

J^bfett biL^ JL» *JL** SjLil 4 
-iUidl d jit j^ji a^jLu; 

f tUri I £ 

■ J* -CP V jJ* fiU*J 

. J*lfcA *xl 2L,j*J Elk J^t rJt-ta* 3& 
Jit «LU jj^jfcli ^LW J*LidJ ^ 

Sit c 1s^ ^UUdh gbsj ; e 1jsfl vu» 



5 



. 1 kj/mol ® 
, 3kJ/mol ® 



. 0 kj/mol ® 
. Z kj/mol © 



£>t&JU* H^feJ + Szte)— .H z SCs) J^UdJ Afl^ »J *B 

. 2ikf ® . 10-SkJ ® 

. 84kf ® . 42 kj ® 



[H 2 ] j^y &1» i H a + Cl z — >2HC1 J*tfcft Jpj-# v — ' * 
- ^ s jjj-i Jw 0.1 M gpj ^ 0.9 M J*Uil Jiih j 1 
. 0.2 mol/L.s ® . 0.1 wol/Ls ® 

,0.4mol/L.s ® ,0.3mcil/Ls © 



0^>* T ® 



ju^U^ ® 
t^jLJ © 
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A U*U4l fattl J << ^ 



. AKilllJ^Lu. ® 
A iiLU (^jiil jJaJI ® 



. A EaUl j-TjJ ® 
, A iaUl JpU Uj © 



,Usii ® 

MJ\ ® 



■JjVi ® 
© 



.SiJliJl VJI © 



L 



j_b-I jjSjT feLjj* :l_l#LJd1 js-fjJ 4 
JpLjeII ^ Jjji igk^Jl t*-L^ut* falji -4 

.JjjJ JpUdl ^ odj lii :tJjU * 

46j^-t £=11 ^ ^ ^ £^ : > WU < 

J*Lfc]l a>^- c^H t [mol/L-s] J*Lfcll l*^ 
[M] J*Ui1 j^jj tLs" 1 ] 

* [A] ^ G*> 

. s" 1 i L/mol-s 4 L?/n»l 2 -s di^-j 
B | J*^l 

„ j>1 ^JjJ J*UsM lv- ftjiU ^ 
R = i[AnBJ a 

B ijlil Vj < [M] B £3lii j^jJ 
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. iuai j^jT ^ j*Laj y 

.L*U*, iijjJli j^l jsll cAi oS*ttll 

fc-™ Sjlj^ irjj : </*^ a ^J^ 1 ^ ?l 
j^tfl^ Ji J^at,/^ 

.fell £fl jJIj ^>y*Udl jj^>f ^—i 4-i 



aA + hB ^oC + dD 



JcfiEL d 



ttjjJLt ibLII i [H] aljL! 

. < i a> ayah 



J*l*JI 5U1 ® .£AL»lfcU3UL ® 



© 



U>fjS ^ il* l^t ^jUJ A bill J*Ut Vj ^ &1 < ^ 



1*^-, Jplidl Ipj 

^jLJ ® 



H 2 (g) + I 2 (g> 5± 2ffl<g) JbUJU flljflfl * ■?? 



P2]P2] 



5 



■ K^ = l ® 

,^^1 ® 



■ ^ < 1 ® 

. iT^ > l © 
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. [NOJ = 2 mol/L 4 [N 2 0 4 ] = 1 moL/L 
* 2 ® . 1 ® 



.4 ® 
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JpUsII Op lib* MojiM l^VU gJljJij <iflUlidl cJtf lij ^ !j? 
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.^ = [H a o©] ® 



. Jf. 



® 



.^=[H 2 0(g)] ® 
■ [H 2 0(l)] ^ 



.iuj^ ® 



U|j ijfi aijsi aJL^- i^j-Lfcii * 

„ JttU J Uy* ftf ^JJI Jh*^ 

*iljJl J ^^waij pljJl ^ 




Aljd JJU- ^ Uii J* a** Ji! li( :£-Jf^ 

.lj»J.l J-ljJl 

wji j| o^uiai jl^-T jjS,; s*lj ^ 
.^iJl ijW^ ^ Lji/yi ^ 

.^pSJL ^r^iJlj it^iJ ^ ilj^l 



t^LpJl SLli c*Ljf j*U ^Ijftft ^-jU -4 

, ^UJI jlJtf* ^yd* (jlslLj ^UNl 











JL-fjLI J^UI 


xJIsi Jjs^ll J*Ul 








jsVi ijJUJ ^ 


jkJU^ jLL* Jlj^-Vlj U-rtl 



-2 {^-^sVh J -5b aJL* lij 4 

. M = 5 6JI * (n M ) + 3(-2) = -1 
K(s) — »K + (aq) + e- U-Sl 









= UxlO" 1 * M AgQ Jjl* J ^ — 


. 1.34X10 -5 M ® 


. 1.8X10-" M ® 


. 6.Bxl0"*M ® 


. 3.24XKT™ M ® 








■C.MI jIJlIj^ y y»k^ ® 




























■■ ■ 




.KXjSVI ® 




.tiiS^dl ® 








^Iaop ® 




•jj*W-j*t*j* © 


JjtfSl j^d^Jl JL-Stf aJIp &Ji -2 OgMftJ^J JUjfc jOp jtf lij ^ 2! 




„ Cr0 4 2 " 


-+4 ® 


. +2 ® 


,+8 ® 


. +6 © 



. I 2 (s) + 2e" — ^2I-(aq) ® . Kfr) — ^K + (aq) + e- ® ' 



GS 4uuUi:JkMbl^iH2l 



* . i^u^y bUi ^Ltf jju 



- IV ® 
. 3V ® 



-0V ® 
■ 2V © 



Sn(s) + Cu l+ (aq) — * Kn a+ (aq) + Cu(s) 

. = -0.1 V i ff 0 ^ = +0L3V^ til* 

. 0.2 V ® . 0.1V ® 

. 0L4V ® . 0.3 V © 



I H 
J 



sj s\i ^ul* i—Aj* :^j|£H *W3* 4 

.^-sUbj ajL^ ml* 

;U Ijj ^ *U» Ji VW^ vlU Jy£ 

.Uii ^U; J* aiij? i^lijIU * 
.LL-SVl J#U; uc# £uug l-JJ 

♦Jii fLiU CUl^ 3J^^ UjJjj ^ 
CjUJ yjffl QUJI :^)ULL4 yi-l J> 

(fill HQ jijjjKjjJji.! ^jAr Jjl* £ L-j**. 
■ 1M jaf^i ^jjJs» ^ji 

U^t *JL« J^- 4 [V] 3J»JJ ^IS31 

j*Li=J ajju iwi*i t [V] jij^-vi 
[V] u-sSl 
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.^uii^ jpibiii Eft-, ajw ai* ii| 

grtJ J^ib gin 



Zn |Zn 2+ || H + |H 2 



jUJ J^jll lijl* LiUU- :aUU LU-J 4 
,i i ijo* ifl&i 



1^1 J*U» 6^ E 0 ^ = -0.1V t =+ft3 V £>L* q ^ » 

. * Sn(s) + Cu 24 "(aq) — * Sn l4 (aq) + Cu(s) 



^ © 



jLjJI gjJ UUmIj Ij-j-p ^ j-LSl jl j-jjmLj. J-JJ- -4 w 

■VsJ-^iy^i CD .vWj^i y*M ® 



. . 4* lltiW 4* IjL^ WJJt Vi-I 4 ?5 
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■iijjjtl! ^*bJi j*^-^ ® *Jtj**i jl^ j«st *J ® 
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- CflH^o-n ® * C^Hfr ® 
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B 
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.ytf ® .Vkj ® 

® .yatf © 

jjlju assai yui u-^ 

. -CH 2 CH 3 ® . -CH 3 ® 

. -CH z CH 2 eH 3 GH 3 ® . -CH 2 CH 2 CH 3 © 
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.Lfrti liJtit t&»|».f i^ji/jjjJl Vjj * 



Sjlj^- *uL»-_>* JtiP 



^U-T Jtljj ^ WJj v :tublfAl * 

.yj ^* #m j i^jJj ^ oias3Vi 

.1* jis* J^^U oli i^UUGl oUlS3t 
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. -CH 2 CH 3 ® . -CH 3 ® 

, -CH 2 CH 2 CH 2 CH3 ® . -CH 2 CH 2 CH 3 © 



duuUiiJudi^iHU |5fl 



. ip_^-i 4jjiVi Lj>ii ^ iu* 
jijtf*. — ^ * ... jrtjjti^ — 

CHj CHg Q|a 

I I I 

CHgCHjCHgCHiCHf GHjGHQIjCHGHiGHj 



*-i> * 



<y 

I v 

. Q.Ha :UJ1 4 
.^USdVl ^ CjU^ Li! 



. CH 3 CH Z CH 3 ® . CH3CH3 ® 

. GH 3 GH 2 CH 2 CH 2 CH 3 © . CH 3 CH 2 CH 2 CH^ © 



CH, CH 3 
I I 



E 
6 



CHg CH] 

I I 

CHjCHjCHCHj 



o 



Otis! JAI © 



CH, 



D 
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|5fl 4uufrl:JkM&l^iM2l 



. . t/ *- i CH 3 CH=CHCH=CH 2 yi^l !? 

G 



,^"3*1 © 



CHjCH— CHCHCH 3 
CH 8 
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K t Mill ji Oji/jj^il j-Ji 4J 3JbJI cili^i/ jjJL^I ^ ?0 

G 



• C 3 H« ® 

. C 2 H a ® 



♦ C 2 H 6 ® 
>C 4 H H ® 



» CH 3 CH 2 C=CH vfjll 4 ?! 

B 



® ^jd! ® 



Or"™ 



.^1 ® 



yt-\A\ gL» J Jurjftitj** lit- ^ 

G 



4 3 2 
.JjLiJl .Lljjl tl* Jad Ijtf i ^JJ i 

CH 3 CH=CHCH=CH a ^afc^-3tl 



. CzH a i t^JL^Vl i ^)TI 1+L-.T tJL^I5 aklj 

CH 3 CH a C=CH CH,C=CH 
'V^ 'LHj* ^ 

.UU-I ^ ^y^-J 4 



a 
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jbuj t (F, a Br f 0 j^bjJl **zk*r flM 
■^ji/j^V £* Vj 3 
SjJ tfj^ J p -r- *LS> :JJ3^1 ciUJU * 

. R-XUJ1 *Wsfl 
iLjj* tLfjJU^j^ c>LS> :J-jVl oUJLa -4 



a. 



CH,CH 2 a 

C 2 Hs + a z — » CaH s a 4- HCI 
djsf j t PVC JjJl ^ :J^£H 4 

I V 

. -OH Je^jt^l * 
, CHflOH JjJtJll :L4k^1 1 R OH 4 

OH 
I 

H H H 
I I I 
H-C— C— C-H 

OH OH OH 

t -OH & J&$A : 4*j-J^ ^ 




B 

. R-QH ® ■ R-X ® 



.R-O-R © 



. R-COOH © 



B 



. CH 3 CH z CH z CH 2 a © 



, CH B C1 ® 
CHjCH a CH a Cl © 




CzH 5 CI + HO J»UeH4 3 
-J^l ® 



. . J ^Ufctt p-tt ^* PVC JyJI j^jtt 4 an 
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.0^1 ® 



.oIjlaJlJSI © 



0 
I 

H-C-H 



.i^ift«..J (§) 



B 



H 



.j^l ly&Jf * ROR' I^L^ 

. a*-l>H ^LUft J >i* ^ ^ 

. r-nh 2 ^i^* 

. RCHO :JUUH 
^lijj ^ Jit ft\ <j ^O-fi^l a^Ly* 
VJdljj yjflfrJ jpajJUjjl 



O 

I 

H-C-H 



1 



-C-H 



H-C-H 
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^ liL-U JJT iUl *iLS> T *| 4 
*UI iLJuA aI^JI SUSLJ o^JL. t oLL*jJ\l 

CHa-C0-CH 2 CH a CHg-CO-CH, 

^ ^ ifiuu tJ —AH jjf 

^(CH^COOH CHjCOOH 
ifjt < 

W Je— fji/ :cMjL^*yi -< 

J-JL^ll jJl SL* ^ JJjIjjJl < 

* CH 3 (CH z ) 4 C00CH 3 





-. CHg-CO-CHa ^SJS < 
-OjV-^l © 
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■4iy\=J! ^ ® 


CHgCOOH ^fjU ^4 
.^>JI ® 
.d^jaJl^ © 
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« CH a (CHa3 a COOH ® . CH 3 CCH 2 ) z COOH ® 
< CHgCGH^COOH ® . CH 3 (CH z ) + C00H © 
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.^ty^l ^ ® ^ © 


. RhCOR' ® 
. Rr-COOR' © 


. R-COOH ® 
■ R-OH © 
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«sfyti\ ® 


„ tfljift ^IjjJ ^JL^u ^ 

.^v^sai ® 
,0^1 © 


SI 
8 


. CH B (CH a ) 2 COOCH 3 ® 
. CH 3 (CH a ) 4 C0CH 2 CH, ® 


. GH 3 (CH z ) 4 C0OCH 3 ® 
. CHaCCH^COCHa © 
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T R-CO-NHR VuA ii^+ft ^ J^JuJl tiAp^l ^1 JJ 5? 



. GH 3 C0NH 2 ® 
CH 3 CH 2 CH 2 C0NH 2 @ 



vV^) ¥^ ^ 

, CH 3 CH z CONH 3 ® 
. CH 3 C0NHCH 3 © 
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■■ Jr-^Ji/ ****** Oy' **yf i^y 1 5| 
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.isjd oiji ikfj. ^jjy i>L ^yj* 

. R-CO-NHR 

gkfl «J, ^ £jLsC3*all p-! t^SJ :l^L4 — i 
NHjCONTIa CH 3 CONH a 

„ UnM tftj» jisl 1 y Jl sy ^j-i* 
RJDOOH + R'OH — * RCOOR F + HaO 

CH t -CHa — ►CH a =CH 1 + H 2 
CH 3 -CH 2 OH — » CH a =CH a + H 2 0 

CH^CHgGH Jji»VJl^-*-A 

,^Cj3)/l :Utt» i^Tj^ Ha* 

***** *tu& ^j** Vifj* ^ 



duuUiiJudi^iHU |B4 



dirr'T Jjr-^ 1 y :-^Jl ^ -4 

tLfld UJij L^l J^i JUftl 

. j^Udl ^ >t 

^ j >Vl ^ #^11 ^ 
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J j — j^l tfjjt :us-Jl^Jl * 

*^jJt j^-* £ JL*jJl £ jj 
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SLUl £j£ OLjJlJ Hill JJP -l| 

Liity i^jj^ ijLi JSLti 

j^ir* (ft oUg! I^^JpH 4 

.5^ ^Ir^T J*-t^- liilOaa^ ^ ^ V ^ 
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.IJtJ ijljj ^y ^ V» 

-Lljj :IaJU jj* < 
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4^fbJjjj »liJ jll JiL£-l ij^j4 4 

V* ikb gf^—J ^bVl - DNA J < 
-H^Jl j±\ *^ ipUJ tJt-ftLJ! i^lifl 

jywj yijjii c*u»ut dj^ : dna i^, * 



. DNA i-UjiM ftoU <y ^ ^ 
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» DNA^jSm ® , DNAoU>w f ljJ^-i © 
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